ad 


INSTRUCTION 


MANUAL 
IM-1000 


“SPEAKER 


HANOSET 


RINGER 


*e 


SQUELCH F ) : 

te: @ 
f \ © : 

i i od 

%, 2 


VHF FM TRANSCEIVER 
MODELS RF-401-2, 


RF-403-2, RF-4 


RF COMMUNICATIONS, INC. 


ROCHESTER, 


04-3 


NEW YORK, U.S.A. 


WARRANTY 


R F Communications, Inc. warrants the equipment purchased hereunder to be free from defect 
in material and workmanship under normal use and service, when used for the purpose for 
which the same is designed, for a period of one year from the date of delivery, provided that 
notice of such defect is given to R F Communications within sixty (60) days after the discovery 
thereof and provided that inspection by R F Communications indicates the parts are defective 
to R F Communications' reasonable satisfaction. R F Communications' obligations under this 
warranty are limited to the repair or replacement of defective parts and the return of such re- 
paired or replaced parts to the purchaser F.O.B. factory. At R F Communications' option, 
any defective part shall be returned to R F Communications' factory for inspection, properly 
packed and allexpenses prepaid. Noparts shallbe returnedunless thepurchaser first obtains 
a return authorization number, which will be furnished on request. Electron tubes are war- 
ranted in accordance with the manufacturer's standard tube warranty policy, which will be fur- 
nishedon request. Equipment furnished by R F Communications, but manufactured by another, 
bears only the warranty given by suchother manufacturer, which will be furnished on request. 
No warranties other than those set forth in this section are given or are to be implied with re- 
spect to the equipment furnished hereunder andR F Communications shall in no event be liable 
for consequential damages, or for loss, damage, or expense directly or indirectly arising 
from the use of the products, or any inability to use them either separately or in combination 
with other equipment or materials, or from any other cause. 


CORRESPONDENCE AND 
PARTS ORDERING 


Whenever writing about this unit or orderingparts, always refer to the model and serial num- 
bers and the approximate date of purchase. Special parts should be ordered by the R F part 
number and the schematic designation number. Standardparts canbe obtained from your local 
parts distributor. 


RETURN OF EQUIPMENT 


No equipment or part thereof shall be returned to R F Communications unless the purchaser 
first obtains a return merchandise authorization number from R F Communications. This 
number is to be marked on the shipping container. 


ACCESSORIES 


From time to time, new accessories are added to ourproduct line. Often, these are a result 
of particular customer needs. Our sales department will be happy to discuss your require- 
ments and suggest possible solutions. 
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SPECIFICATIONS 
Fixed | Mobile Marine Aircraft 
RF-403-2 RF-403-2 | RF-401-2 | RF-404-3 


xX 


PHYSICAL 


Size - 4-3/4" h (12cm) x 13" w (33cm) x 
13-3/4"' d (35cm) 


xX xX X 


20 lbs 
(9. 1 kg) 


Weight 21 lbs 


(9. 53 kg) 


21 lbs 
(9. 53 kg) 


22.) |bs 
(10. 3 kg) 


x x 


Mounting Position - any xX xX 


Cooling - Conduction/ Radiation xX xX xX xX 


Housing - Vinyl painted cabinet. Drip- 
proof, dust-tight construction. 


Cable Entry - rear 
ELECTRICAL 
Number of Channels 


Frequency Range (MHz) 


-30°C (-22°F) to +60°C (+140°F) 


45, 000 
0 to 95% at +50°C (+122°F) 


Operating Temperature Range 


Elevation (Ft. above Mean Sea Level) 


Humidity 


T/R Changeover Time (seconds) 


Channel Change Time 


Frequency Stability (parts per million) 


Frequency Spread 


SPECIFICATIONS (Cont) 


Fixed Mobile Marine Aircraft 
RF-403-2 RF-403-2 | RF-401-2 | RF-404-3 


ELECTRICAL (Cont. ) 


Antenna Impedance (ohms) 
Emission 


Control 


Primary Voltage (vdc) positive or nega- 
tive ground 


Current Drain - Monitor (amps) 
Transmit (amps) 


TRANSMITTER 
Type of Service 
Power Output (watts) 
Deviation 


Spurious Attenuation - Conducted 
Radiated 


FM Hum and Noise 
AM Hum and Noise 


Maximum Distortion 10% at 1 kHz 


Audio Response Within +1 and -3dB of a true 6 dB per octave 
pre-emphasis characteristic from 300 to 


3000 Hz; roll-off to -50 dB at 20 kHz. 


5 kHz 5 kHz 5 kHz 5 kHz 
20 kHz 20 kHz 3 20 kHz 20 kHz 


Modulation Limiting 


Occupied Bandwidth 


SPECIFICATIONS (Cont) 


RECEIVER 


Type of Service 


Useable Sensitivity 


Quieting Sensitivity 

Squelch Sensitivity 

Adjacent Channel Selectivity 
Spurious Response Attenuation 
Intermodulation Spurious Attenuation 
Image Response 


Hum and Noise - Unsquelched 
Squelched 


Audio Output Power 


Audio Response 


Fixed Mobile Marine 


RF-403-2 RF-403-2 |RF-401-2 | RF-404-3 


Continuous 
0.4 uV for 12 dB SINAD 


0.50 uV for 20 dB 


-65dB from useable sensitivity 
-70dB -70dB 


40dB 40dB 
50dB 50dB 


4 watts with less than 10% distortion 


Within +2 to -8dB of a true 6dB per octave 
de-emphasis characteristic from 300 to 


3000 Hz. 
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INSTALLATION 


CHAPTER 1 
INSTALLATION 


1.1 INSTALLATION PLANNING 


1.1.1 Marine Installations 


The location in which the transceiver is in- 
stalled should allow easy access to the front 
panel controls as well as providing for good 
air circulation around the transceiver to ob- 
tain maximum cooling. Also allow sufficient 
clearance at the rear of the transceiver to 
provide easy access to the fuses and cable 
connectors. As with all marine installations, 
some protection should be provided to protect 
the transceiver from rain and heavy seas. 


The transceiver should be located as close as 
possible to the primary power source and an- 
tenna in order to keep the power and antenna 
cables as short as possible. These cables 
should also be as far as practical from any 
noise sources, Also keep in mind that some 
navigation instruments, such as magnetic 
compasses and radio directionfinders can be 
affected by rf radiation. Therefore, the trans- 
ceiver and associated cables should not be in- 
stalled adjacent to these instruments. 


1.1.2 Aircraft Installations 


As thetransceiver inthis installation is to be 
remotely controlled, the locationin which the 
transceiver is installed need not provide easy 
access to the front panel controls. However, 
‘sufficient room should be provided at the rear 
panel for access to the fuses and connectors 
as well as providing for good air circulation 
to obtain maximum cooling. As some equip- 
ment, such as marker beacons and ILS re- 
ceivers, could be affected by rf radiation, the 
transceiver should not be installed adjacent 
to these receivers. 


In order to minimize power and signal losses, 
the transceiver should be located as close as 
possible to the antenna and primary power 
source. These cables should also be kept as 
far as practical from any noise sources. 


Refer to instruction manual IM-0201 for in- 
stallation planning and installation instruc- 
tions for the RF-423 Remote Control. 


1.1.3 Mobile Installations 


Ina mobile installation, the transceiver should 
be located to provide easy access to the front 
panel controls and rear panel connectors and 
fuses. The location should also allowfor good 
air circulation to obtain maximum cooling. 
The transceiver should not be located in such 
a position astointerfere with the normal op- 
eration of the vehicle. 


In order to minimize power and signal loss, 
the transceiver shouldbe located as close as 
possible to the power source andantenna. The 
power and antenna cables should also be kept 
as far as practical from any sources of noise. 


1.1.4 Fixed Installations 


As in the other types of installations, the 
transceiver should be located so as to provide 
easy access to the front panel controls and 
rear panel connectors and fuses. The loca- 
tion should also allow good air circulation to 
obtain maximum cooling. 


The transceiver should be located as close as 
possible to the power source and antenna to 
keep the power and antenna cables as short as 
possible to minimize line losses. These ca- 
bles should also be kept away from any sources 


of noise, 
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1.2 INSTALLATION PROCEDURES 


1.2.1 Transceiver Installation With Hanger 
Bracket 


a) Referring to figure 1.1(B), mark and 
drill the four mounting holes. (Use a #20 
twist drill. ) 


b) Referring to figure 1.2, place the hang- 
er bracket over the holes, withthe slots fac- 
ing forward. 


Note 


Whether the hanger bracket is lo- 
cated above or below the trans- 
ceiver, the slots must face for- 
ward, 


c) Secure hanger bracket to mounting sur- 
face using the four #12 x 3/4" long self-tapping 
screws supplied. 


d) Referring to figure1.2, secure the two 
3/8" x 1/4" nylon spacers to the case using 
the two 8-32 x 1/4" long pan head screws. 


e) Carefully slide case into hanger bracket 
so that nylon spacers are in hanger bracket 
slots. 


Note 


If severe vibration conditions are 
encountered or expected, mount 
the transceiver in the hanger 
bracket using the slots closest to 
the bottom of the hanger bracket. 


f) Insert knobs into case through curved 
slots in hanger bracket and tighten. 


g) Refer to paragraph 1.3 for electrical 
connection procedures. 
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(FRONT ) 
(A) CASE MOUNTING HOLE DIMENSIONS 


(B) HANGER BRACKET MOUNTING HOLE 
DIMENSIONS 


FIGURE 1.1 - TRANSCEIVER MOUNTING 
HOLE DIMENSIONS 


1.2.2 Transceiver Installation Without 
Hanger Bracket 


a) Referring to figure 1.1(A), mark and 
drill the four mounting holes. (Use a #20 
twist drill. ) 


b) Remove the four rubber feet from the 
bottom of the case. | 


c) Place the case over the four mounting 
holes. 
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d) Secure the case to the mounting surface 
using the four #12 x 3/4" long self-tapping 
screws supplied. 


e) Refer to paragraph 1.3 for electrical 
connection procedures. 


1.2.3 Handset and Hanger Installation 


To install the handset and hanger, refer to 
figure 1.3. 


1.2.4 Extension Speaker Installation 


To install the extension speaker, refer to 
figure 1.4. 


CAUTION 


Remove jumper wire connected 
between terminals5 and6 on TB2 
when extension speaker is con- 
nected to transceiver. If exten- 
sion speaker is disconnected, be 
sure to reconnect the jumper wire. 


(A) MOUNTING HOLE 
DIMENSIONS 


HANGER BRACKET 


CASE 


NYLON WASHER(2) 


NYLON SPACER, 3/8" X 1/4" LG (2) 


© 
@) 
(3) KNOB (2) 
@) 
©) 


(6) PAN HEAD SCREW, 8-32 X 1/4" LG (2) 
@) SELF -TAPPING SCREW, #12 X 3/4" LG (4) 


FIGURE 1.2 - MECHANICAL ASSEMBLY 
AND INSTALLATION DIAGRAM 


: 
va | 


10" 


(B) OVERALL DIMENSIONS 


ep or. MAX 


5 CONDUCTOR CABLE 


(C) ELECTRICAL CONNECTION 


FIGURE 1.3 - HANDSET AND HANGER INSTALLATION DIAGRAM 
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N 7S 
L202 

ue 

spe 19h Ly O — 

4 a 

3" sae 
4 
(A) MOUNTING DIMENSIONS 
aoa SEE WIRE CHART }-— 
RF- 401-2 


WIRE CHART 


WIRE SIZE LENGTH OF 
(AWG) RUN (FT) 


EXTENSION 


LOCAL COMMON SPEAKER 


LOCAL AUDIO 


55 TO 90 
OVER 90 


TB2* 


% REMOVE JUMPER WIRE CONNECTED 
BETWEEN TERMINALS 5 AND 6 ON 
TB2 ON RF-40!1 REAR PANEL 


(B) STANDARD ELECTRICAL CONNECTION DIAGRAM 


FEE? SEE WIRE CHART aed 


SPDT 
SWITCH 
TB2* (NOT SUPPLIED) 


LOCAL AUDIO 


INTERNAL SPEAKER 
LOCAL COMMON 


EXTENSION 
SPEAKER 


%* SEE ABOVE 


(C) OPTIONAL ELECTRICAL CONNECTION DIAGRAM 


FIGURE 1.4 - EXTENSION SPEAKER INSTALLATION DIAGRAM 
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1.3 TRANSCEIVER ELECTRICAL CONNECTIONS 


The transceiver is designed to be operated 
from either a positive or negative ground dc 
primary power source. It is important that 
the positive side of the primary power source 
is connected to the + (plus) terminal of TB1 
and that the negative sideis connected to the 
- (minus) terminal of the TB1 (see figure 
1.5). If the primary power leads are re- 
versed, fuse F1 will be opened when power 
is applied to the transceiver. 


Primary power cables are supplied in the 
ancillary kit for use in the marine, aircraft, 
and mobile installations. These cables have 
lugs attachedat one end for connection to the 
transceiver. For fixed installations, use a 


ANTENNA 
CONNECTOR JI 


PRIMARY POWER 
POSITIVE LINE 
CONNECTS TO 
THIS TERMINAL 


PRIMARY POWER’ PRIMARY POWER FUSE FUSE 
TERMINAL BOARD 


NEGATIVE LINE 
CONNECTS TO TBI 


THIS TERMINAL 


fe Fl 


number 8 AWG cable for distances up to 20 
feet from the primary power source. For 
distances of upto 35 feet, itis suggested that 
a number 6 AWG cable be used. 


The shorting bar, supplied with the ancillary 
kit should be used to connect the primary 
power return line to chassis ground at the 
transceiver rear panel. 


A fuse block and primary power fuse (see 
table 1.1) are supplied with the ancillary kit. 
This fuse block can be used if a fuse block 
is notalreadyinstalledor if there are no ex- 
tra circuits on the existing fuse block. The 
primary power fuse must be in series with the 
hot (ungrounded) line. 


RF -423 
REMOTE CONTROL 
Wee CONNECTOR J2 
( NOT USED (NOT USED 


ON RF-403 -2) ON RF-403-2) 


MONITOR RECEIVER 
CONNECTOR Jl2 
(NOT USED 

ON RF -403-2) 


HANDSET 
CONNECTOR Jl2 
(NOT USED 
ON RF-403-2) 


FIGURE 1.5 - TRANSCEIVER REAR PANEL (PARTIAL VIEW) 
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TABLE 1.1 TRANSCEIVER PRIMARY POWER FUSES 


TRANSCEIVER 
MODEL PRIMARY FUSE 
NUMBER VOLTAGE (QUICK ACTING) 


RF-401-2 13.6 vde 


RF-403-2 13.6 vde 


RF-404-3 27.5 vde 


1.4 INITIAL ADJUSTMENTS 


After the transceiver has been installed, the 
following items must be checked and adjusted, 
as required: transmitter frequency; devia- 


L=6 


tion; de input to the power amplifier. For 
check and adjustment procedures, refer to 
table 4.14 for transmitter frequency, table 
4,13 for deviation, and table 4.11 for tuning 
the power amplifier into the antenna. 
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CHAPTER 2 
OPERATION 


2.1 OPERATING INSTRUCTIONS 


The following operating instructions pertain to 
marine, mobile and fixed installations. For 
aircraft installations, refer to instruction 
Manual IM-0201 to operate the transceiver 
from the RF-423 Remote Control. 


Note 


Step a applies to marine trans- 
ceivers only. The remaining 
steps apply to all transceivers 
except aircraft. 


a) On marine transceiver, set CONTROL 
switch at LOCAL, SPEAKER switch at ON and 
LIGHT switch at desired illumination level. 


b) Rotate VOLUME control out of OFF (de- 
tent) position to apply power to transceiver 
and set at desired listening level. 


c) Set SQUELCH control at desired squelch 
level. Maximum counterclockwise position 
provides maximum squelch. 


d) Set channel selector switch at desired 
channel. 


e) Totransmit, depress push-to-talk switch 
and speak into microphone. Observe that red 
transmit indicator, ontransceiver front panel, 
illuminates when push-to-talk switch is de- 
pressed. At end of transmission, release the 
push-to-talk switch. Received audio signals 
will be applied to either the transceiver front 
panel speaker or handset earpiece. 


Note 


When handset is placed in the 
hanger, received audio signals 
will be applied to the transceiver 
front panel speaker. 


f) To turn off the transceiver, rotate the 
VOLUME control fully counterclockwise into 
the OFF (detent) position. 
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PANEL LIGHT 
SWITCH 


TRANSMIT CONTROL SPEAKER 
INDICATOR SWITCH SPEAKER SWITCH 


VOLUME 
beer 
. 

orr = 


MIKE/HANDSET VOLUME CONTROL SQUELCH CHANNEL 
CONNECTOR AND CONT ROL SELECTOR 
POWER SWITCH 


(A) RF —-401-2 AND RF-404-3 


TRANSMIT 
INDICATOR SPEAKER 


SQUELCH 


MIKE/HANDSET VOLUME CONTROL SQUELCH CHANNEL 


CONNECTOR AND CONTROL SELECTOR 
POWER SWITCH 


(B) RF —403-2 (4-CHANNEL) 


TRANSMIT 
INDICATOR SPEAKER 


SQUELCH 


a CHANNEL 
4) . 
ber 1 8 


s' 


MIKE/HANDSET VOLUME CONTROL 
CONNECTOR AND SQUELCH CHANNEL 


POWER SWITCH oN SELECTOR 


(C) RF ~403-2 (2-CHANNEL) 


FIGURE 2.1 - TRANSCEIVER OPERATING CONTROLS AND INDICATORS 
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TABLE 2.1 - OPERATING CONTROLS, INDICATORS AND CONNECTORS 


CONTROL, INDICATOR 
OR CONNECTOR 


VOLUME control 


SQUELCH control 


LIGHT switch 
(RF-401-2 and RF-404-3 
only) 


CONTROL switch 
(RF-401-2 and RF-404-3 
only) 


SPEAKER switch 
(RF-401-2 and RF-404-3 
only) 


Channel Selector 


‘MICROPHONE connector 


Transmit indicator 


FUNCTION 
Applies primary power when rotated out of detent position 
and controls audio signal level applied to front panel 
speaker, external speaker or handset. 
Controls squelch sensitivity. 
Three-position rocker switch. 
DIM - Provides low-level front panel illumination. 


BRIGHT - Provides high-level front panel illumination. 


OFF - Front panel is not illuminated. Provides minimum 
power drain when monitoring. 


Two-position rocker switch. 

LOCAL - Operation is from receiver front panel. 
REMOTE - Operation is from RF-423 Remote Control. 
Three-position rocker switch. 


HANDSET - Front panel speaker is disabled for conver- 
sation privacy when handset is removed from hanger. 


ON - Receive audio signals are applied to front panel 
speaker even when handset is removed from hanger. 


RINGER - Front panel speaker is disabled and audio is 
applied to selective ringer (not supplied). 


Selects desired channel. 


Used for connecting microphone or handset to the 
transceiver. 


Illuminates when transmitter is keyed. 
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CHAPTER 3 
PRINCIPLES OF OPERATION 


3.1 GENERAL 


The transceiver employs a phase-modulated 
FM transmitter and dual-conversion super- 
heterodyne receiver on a common chassis. 
Depending upon the particular transceiver 
(see specifications) operationis on any one of 
upto twelve crystal-controlled channels in the 
frequency range of 132 to 174 MHz. 


With the exception of the power amplifier, all 
circuitry utilizes solid-state components. The 
power amplifier uses a type 8509 instant- 
heating vacuum tube. A self-contained power 
supply provides the necessary operating volt- 
ages. Depending upon the power supply, the 
transceiver can operate from one of two pri- 
mary voltage sources: 13.6 or 27.5 vdc. 


3.2 RECEIVE CIRCUITS 


The receiver portion consists of receiver as- 
sembly Al, part of oscillator assembly A3, 
multiplier assembly A7 and associated cir- 
cuitry. 


The rf signals from the antenna are applied 
through the antenna low-pass filter and a pair 
of de-energized contacts of T/R relay K1 to 
receiver assembly Al (figures 3.1 and 4.9 
through 4.11). 


Receiver assembly Al (paragraph 3.4) con- 
tains the necessary circuitry to extract the 
‘audio informationfrom the received rf signal. 
Two stages of audio amplification are used to 
raise the audio signal to a level suitable for 
driving the front panel speaker, extension 
speaker or handset earpiece. 


The receive injection frequency oscillator, 
located onoscillator assembly A3 (paragraph 


3.6) supplies a crystal-controlled injection 
frequency to receiver assembly Al through 
multiplier assembly A7. The receive injection 
frequency oscillator is controlled by ground, 
applied through Channel Selector switch S4, 
and by +10 vde, developedonreceiver assem- 
bly Al, applied through a pair of de-energized 
contacts of T/R relay K1. 


3.3 TRANSMIT CIRCUITS 


The transmitter portion consists of exciter 
assembly A2, PAassembly A4, part of oscil- 
lator assembly A3 and associated circuitry. 
Audio signals from the microphone or hand- 
set areappliedfrom front panel connector J3 
to the input of exciter assembly A2 (figures 
3.land4.9through 4.11). Exciter assembly 
A2 (paragraph 3.5) contains the necessary 
circuits for converting the audio signals into 
a phase-modulatedrf signal. Therf output of 
exciter assembly A2 is amplified by PA as- 
sembly A4, the output of which is applied 
through a pair of energized contacts on T/R 
relay K1 andthe antenna low-pass filter to the 
antenna, 


Transmit/receive relay K1 is controlled by 
the microphone or handset push-to-talk switch 
and is energized in the transmit mode. 


The antenna low-pass filter is used for har- 
monic suppression and attenuates signals 
above 190 MHz. 


3.4| RECEIVER ASSEMBLY Al 


The received rf signals applied to receiver 
assembly Al are amplified by two stages of 
rf amplification (Q1 and Q2) and applied to 
first mixer Q3 (figures 3.2 and 4.12). 
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FIGURE 3,1 - TRANSCEIVER BLOCK DIAGRAM 


The amplified rf signal applied to first mixer 
Q3 is mixed with an injection frequency sup- 
plied by oscillator assembly A3 (paragraph 
3.6) through multiplier assembly A7 (para- 
graph 3. 8), 


First mixer Q3 mixes the amplified rf signal, 
141 MHz nominal, and the injection frequency, 
121 MHz nominal. The difference frequency 
output of first mixer Q3, 20 MHz, is applied 
to second mixer Q10 through 20 MHz crystal 
filter FL1 and two stages of rf amplification 


(Q7 and Q8). 


The 20 MHz signal applied to second mixer 
Q10 is mixed with a second injection frequen- 
cy, 20.455 MHz, generated by crystal oscil- 
lator Q9. Thedifference frequency output of 
second mixer Q10, 455 kHz, is applied to IC1, 
an integrated circuit. 
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Integrated circuit IC1, performs the function 
of a two-stage 455 kHz IF amplifier with a 
single stage of limiting at the output. 


The 455 kHz IF output of IC1 is applied to a 
Foster-Seeley type discriminator that detects 
the audio intelligence contained in the 455 kHz 
IF, The audio intelligence is applied to buffer 
amplifier Q11, the output of which is applied 
to the first stage of audio amplification and 
the noise squelch circuit. 


Buffer amplifier Q11 isolates the discrimina- 
tor stage from the following stages, thus pre- 


venting the discriminator from being over- 
loaded. 


There are two stages of audio amplification, 
The first stage of audio amplification, IC2, is 
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an integrated circuit that performs three func- 
tions: 1) pre-amplification, 2) variable audio 
gain, and 3) signal gating. Variable audio 
gain is obtained by applying an adjustable dc 
voltage from the wiper of VOLUME control R3 
to IC2. Thegating effect is obtained by com- 
pletion of adc pathto common through squelch 
gate Q6. The output of IC2 is applied to the 
second stage of audio amplification. 


The second stage of audio amplification is a 
complimentary symmetry amplifier, Q22 
‘through Q27, enabled by application of either 
12 or 24 volts de through a pair of de-energized 
contacts of T/Rrelay K1 (figures 4.9 through 
4,11) during receive. This circuit is capable 
of delivering 4 watts of audio power, through 
coupling capacitor C13, to the front panel 
speaker or extension speaker and 80 mw to 
the handset earpiece. 


The squelch circuit is formed by a high-pass 
filter, noise amplifier Q15, noise detector 
CR5, CR6, buffer amplifier Q16, Schmitt 
Trigger Q17, Q18 andsquelch gate Q6. It op- 
erates by detecting the effect the carrier has 
on the noise output of the discriminator. 


Inthe absence of a carrier signal, maximum 
audio noise is present (300 Hz to approxi- 
mately 10 kHz). This noise level is reduced 
when a carrier signal of the correct frequency 
is present at the antenna terminal, The squelch 
circuit detects this variation of noise level 
and causes the audio output to be gated through 
to the speaker, etc. In the absence of a car- 
rier signal, the receiver is returned to the 
muted state. The sensitivity of the squelch 
circuitto the rf input signal is determined by 


the setting of SQUELCH control R4. ‘ 
3- 
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In the absence of a carrier signal, the noise 
output of buffer amplifier Q11is applied to the 
high pass filter formed by capacitors C70, 
C71, C74 and inductor L21. This filter at- 
tenuates any voice signals (300 Hz to 3 kHz) 
allowing only the high frequency noise to be 
applied tothe squelchcircuit. The filter out- 
put is amplified by Q15 and detected by the 
noise detector, CR5, CR6. The resultant 
negative going outputis applied to the Schmitt 
Trigger, Q17, Q18 through buffer amplifier 
Q16. 


Buffer amplifier Q16 provides isolation be- 
tween the noise detector and Schmitt Trigger 
to prevent the Schmitt Trigger from overload- 
ing the detector. 


Transistors Q17 andQi8 forma Schmitt Trig- 
ger circuit. Withanegative going signal ap- 
plied to the base of transistor Q17, transistor 
Q17 will be turned off. With transistor Q17 
turned off, transistor Q18 will be turned on. 
With the Schmitt Trigger in this condition (Q17 
off, Q18 on), squelch gate Q6 will be turned 
off, thus disabling the first stage of audio am- 
plification. The triggering actionis rapid and 
positive thus preventing partial squelching 
action, 


With a carrier signal present, there is no 
output from noise detector CR5, CR6. In this 
condition, the state of the Schmitt Trigger is 
reversed; transistor Q17 is turned on, and 
transistor Q18is turned off. With transistor 
Q18 turned off, squelch gate Q6 is turned on, 


thus enabling the first stage of audio amplifi- 
cation, 


The +10 vde regulator, formed by transistors 
Q19, Q20 and Q21, Supplies a regulated +10 
vde used on receiver assembly Al, exciter 
assembly A2, oscillator assembly A3, and 
multiplier assembly A7, The regulated +10 
vdc is applied to receiver assembly Al, oscil- 
lator assembly A3 and multiplier assembly 
A7 (in the receive mode) through a pair of 
contacts on T/R relay K1., 
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3.5 EXCITER ASSEMBLY A2 


Audio signals from either the microphone or 
handset are appliedto mike amplifier Q1, the 
output of whichis applied to the speech clipper 
stage formed by diodes CR2 and CR3 (figures 
3.3 and 4.13). 


The speech clipper stage provides a symmet- 
rical clipping of the applied audio signal. This 
clipping action increases the average power 
of the modulating signal. The output signal is 
applied to the active low-pass filter network 
formed by emitter follower Q2 and associated 
circuitry. 


The filter provides post-limiter roll-off. The 
filter output is applied to amplifier Q3, the 
output of which is applied to the phase modu- 
lator. 


Deviation Adjust control, R16, inthe collector 
circuit of Q3is used to adjust the transmitter 
deviation by controlling the level of the audio 
drive signal applied to the modulator. 


The phase modulator consists of varactors 
CR4, CR5 and tuned inductors L1, L2. The 
applied audio drive signal varies the capaci- 
tance of the varactors that phase modulates 
the 11.75 MHz (nominal) injection frequency. 
The injection frequency is generated by the 
transmit oscillator located on oscillator as- 
sembly A3 (paragraph 3.6). The phase modu- 
lator output, essentially an FM signal with a 
pre-emphasis characteristic, is applied to 
three class C amplifiers, used as multipliers; 
one tripler and two doublers. 


Tripler Q4 produces a 35,25 MHz nominal 
output that is applied to doubler Q5 through a 
tuned tank formed by inductors L3, L4. These 
inductors aretunedto three times the crystal 
frequency. 


Doubler Q5 produces an output of 70.50 MHz 
(nominal) that is applied to a second doubler 
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FIGURE 3.3 - EXCITER ASSEMBLY A2, BLOCK DIAGRAM 


Q6, through another tuned tank formed by in- 
ductors L5, L6. These inductors are tuned 
to six times the crystal frequency. 


Doubler Q6 produces an output of 141 MHz 
(nominal) that is successively amplified by 
amplifiers Q7, Q8 and driver amplifier Q9. 
The output of doubler Q6 is applied to ampli- 
fier Q7 through a tuned tank formed by induc- 
tors L7, L8 that are tuned to 12 times the 
crystal frequency. The output of driver am- 
plifier Q9 is coupled to power amplifier as- 
sembly A4., 


3.6 OSCILLATOR ASSEMBLY .A3 


Oscillator assembly A3 contains the neces- 
sary circuits for generating the crystal- 
controlled receive and transmit injection fre- 
quencies. Depending upon the particular 
transceiver, uptothree oscillator assemblies 
are used, with each assembly providing four 
channels with the exception of the fixed- 
installation transceiver that uses a two- 
channel oscillator assembly. The oscillator 
assembly contains two oscillators, two buffer 


amplifiers, andone receive and one transmit 
crystal for each active channel. 


In the receive mode, regulated 10 vde (from 
receiver assembly A1) is applied to oscillator 
Q1 and amplifier Q2 (figures 3.4 and 4.14), 
through a pair of contacts on T/R relay K1. 
Ground is applied through Channel Selector 
switch S4 to one side of a diode gate located 
in the base circuit of oscillator Q1. With 
ground applied, the diode gate is forward bi- 
ased, thus connecting its associated crystal 
into the base circuit of oscillator Ql. The 
oscillator outputis amplified by Q2, the output 
of whichis appliedto multiplier assembly A7. 
Amplifier Q2 also acts as a buffer to prevent 
the multiplier circuits on multiplier assembly 
A7 from loading the oscillator. 


Inthe transmit mode, the regulated 10 vdc is 
switched by T/Rrelay K1 to oscillator Q3 and 
amplifier Q4. Oscillator Q3 is enabled, in 
the transmit mode, in the same manner as 
oscillator Q1 is enabled in the receive mode. 
The output of amplifier Q4 is applied to the 
phase modulator on exciter assembly A2. 
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FIGURE 3.4 - OSCILLATOR ASSEMBLY A3, BLOCK DIAGRAM 


3.7 POWER AMPLIFIER ASSEMBLY A4 


Power amplifier V1 is a class C push-pull 
amplifier with link coupling in both input and 
output circuits (figure 4.15). Grid bias is 
applied tothe center tap of the input link sec- 
ondary winding. Plate voltage is applied to 
the center tap ofthe output link primary wind- 
ing. Variable capacitor A4A1C5 (PA GRID 
TUNE) connected across the input link secon- 
dary winding (located on PA grid board A4A1) 
is used totune the grid circuit. Variable ca- 
pacitor A4A2C1 (PA PLATE TUNE) connected 
across the output link primary winding (loca- 
ted on capacitor/coil board A4A2) is used to 
tune the plate circuit. Variable capacitor C5 
(ANTENNA LOAD) in series with the output 


link secondary winding is used to load the an- 
tenna circuit. 


From the output link secondary winding, the 
amplified rf signal is applied to the antenna 
through transmit/receive relay K1 and the 
antenna low-pass filter. 
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The plate and control grid voltages are ap- 
plied directly to power amplifier V1 from the 
rectifier/filter assembly (paragraph 3.9). 
The screen grid voltage, also developed on the 
rectifier/filter assembly, is applied through 
TUNE/OPERATE switch S2 and T/R relay K1 
to power amplifier V1 (figures 4.9 through 
4,11). Filament voltage for power amplifier 
V1is supplied directly from the dc/ac inverter 
assembly (paragraph 3.10). 


3.8 MULTIPLIER ASSEMBLY A7 


The injection frequency supplied by oscillator 
assembly A3, a nominal 15.125 MHz, is ap- 
plied to two class C amplifiers used as multi- 
pliers (figures 3.5 and 4.14). First multiplier 
Qlisafrequency quadrupler and produces an 
output of 60.5 MHz, nominal. The output of 
the first multiplier is appliedto second multi- 
plier Q2 through a triple-tuned network. 


Second multiplier Q2 is a frequency doubler 
and produces an output of 121 MHz, nominal. 
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The output of second multiplier Q2 is applied 
to first mixer Q3 on receiver assembly Al 
through a double-tuned network and the re- 
ceiver injection low-pass filter. 


3.9 RECTIFIER/FILTER ASSEMBLIES 


3.9.1 RF—403—2 Rectifier /Filter Assembly A5 


Usedinthe RF-403-2 transceiver, rectifier/ 
filter assembly A5 (figure 4.16) contains two 
full-wave bridge rectifiers and one half-wave 
rectifier, that convert the applied ac voltages, 
from dc/ac inverter A8, into the required de 
operating voltages. 


The full-wave bridge rectifier, consisting of 
diodes CR1 through CR4, in conjunction with 
the full-wave bridge rectifier consisting of 
diodes CR5 through CR8, supplies the plate 
voltage for power amplifier A4V1. The full- 
wave bridge rectifier consisting of diodes CRo 
through CR8 also provides the screen voltage 
for power amplifier A4V1 and half-wave rec- 
tifier, CR9, supplies the control grid bias. 


(3.9.2 RF—401—2 and RF—404—3 Rectifier/ 
Filter Assemblies A5 and A6é 


Used in the RF-401-2 and RF-404-3 trans- 
ceivers, rectifier/filter assemblies A5 and 
A6 (figure 4.17) convert the applied square- 
wave ac voltages, from dc/ac inverter A8, 
into the required dc operating voltages. 


Assembly A5 contains two full-wave birdge 
rectifiers and one half-wave diode rectifier. 
The full-wave bridge rectifier, consisting of 
diodes CR1 through CR4, in conjunction with 
the full-wave bridge rectifier consisting of 
diodes CR5 through CR8, supplies the plate 
voltage for power amplifier A4V1. The full- 
wave bridge rectifier consisting of diodes 
CR5 through CR8 supplies the screen grid 
voltage for power amplifier A4V1. Half-wave 
rectifier, diode CR9, supplies the control 
grid bias voltage for power amplifier A4V1. 


Assembly A6 contains a full-wave bridge rec- 
tifier, consisting of diodes CR1 through CR4 
and a capacitive input pi-type filter, and pro- 
vides +12 vde transmit for exciter assembly 
A2 in the RF-404-3 transceiver. 


3.10 DC/AC INVERTER A8 


The dc/ac inverter, A8, usedin the RF-401-2 
and RF-403-2 transceivers, changes the 13.6 
vde primary voltage into a square-wave ac 
voltage (figure 4.19) while the dc/ac inverter 
used in the RF-404-3 transceiver changes the 
27.5 vde primary voltage into a square-wave 
ac voltage (figure 4.20). The outputs of both 
inverters are applied to the rectifier/filter 
assemblies (paragraph 3. 9) and, irregardless 
of the primary voltage, operate in the same 
manner, 


When primary power is applied, the two tran- 
sistors will conduct (figures 4.19 and 4, 20). 
3-7 


IM-1000 
PRINCIPLES OF OPERATION 


Due to electrical characteristics of the tran- 
sistors, one transistor will conduct more 
heavily than the other. 


As the current flow increases, a voltage is 
induced in the transformer (A1T1) winding 
connected to the bases of the two transistors. 
The polarity of the induced voltage is such that 
one transistor will be driven towards satura- 
tion and the other transistor will be driven 
towards cut-off, Thecurrent will continue to 
increase until the transformer becomes satu- 
rated, Atthis time, the induced voltage drops 
towards zero and there is no longer enough 
base bias to maintain collector current. When 
this happens, the current starts to decrease, 
causing a voltage to be induced of opposite 
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polarity, driving the transistor previously 
turned off towards saturation and driving the 
previously saturated transistor towards cut- 
off. This switching action produces a square 
wave output that is applied to the rectifier/ 
filter assemblies through power transformer 
av 


Reverse polarity protection is provided by 
diode CR1. With the correct polarity applied 
at the primary input, diode CR1 will be re- 
versed biased. When the polarity is reversed, 
diode CR1 becomes forward biased, allowing 
an excessive amount of current to flowthrough 
fuse F1. Whenthis happens, fuse F1 will open, 
instantaneously, thus preventing any damage 
to occur to the circuit components. 
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CHAPTER 4 
MAINTENANCE 


4.1 MAINTENANCE OF SOLID STATE 
EQUIPMENT 


Due to the widespread application of semi- 
conductor devices and printed circuit boards 
in the transceiver, some deviation from nor- 
mal servicing practices is required. The 
special practices recommended in this para- 
graph should facilitate testing and parts re- 
placement and prevent damage to components. 


4.1.1 Testing 


In solid state circuits, the impedances and 
resistances encountered are of much lower 
values thanthose encountered in vacuum tube 
circuits. A difference of a few ohms can 
greatly affect the performance of the equip- 
ment. Also, coupling and filter capacitors 
require larger values and are usually of the 
low voltage electrolytic type. Therefore, 
when measuring low resistances, use an in- 
strument that is very accurate in the low re- 
sistance ranges. 


| WARNING 


Since solid state devices may be 
quickly damaged by excess voltage 
or current, be sure the ohmmeter 
used uses batteries less than 7.5 
for resistance measurements. 


Transistors can usually be checked in the cir- 
cuit. Using a20, 000 ohms/volt de voltmeter, 
check the voltages on each element of the 
transistor. If the de voltage is considerably 
different from that indicated in the voltage 
measurement chart, check each detail of the 


circuit for faults. If there are no obvious 
faults, the transistor, itself, may be defec- 
tive. Most significant of the dc voltages is 
the emitter voltage, since in the common 
emitter circuit, the voltage across the emit- 
ter resistor is a good indicator of the dc op- 
erating conditions of the stage. In most 
cases, the difference between the emitter and 
base voltages should be approximately 0. 6 to 
0.7 volts. 


Always check the value of the bias resistors 
in series with the various transistor ele- 
ments. A transistor is very sensitive to im- 
proper bias voltage; therefore, a short or 
open circuit in the biasing circuit may damage 
the transistor. A transistor can alsobe 
checked out of the circuit as follows, using a 
sensitive ohmmeter with a low voltage cir- 
cuit. To checka PNP transistor, connect the 
positive lead of the ohmmeter to the base of 
the transistor; connect the negative lead to the 
emitter and then to the collector. Generally, 
a resistance reading of 100, 000 ohms or more 
should be obtained between emitter and base 
or between emitter and collector. Reconnect 
the meter with the negative lead to the base 
and the positive lead connected to the emitter. 
A resistance value of 500 ohms or less should 
be obtained. When the positive lead is con- 
nexted to the collector, a value of 500 ohms 
or less should be obtained. With the positive 
lead on the collector and the negative lead on 
the emitter, the resistance should be high. 


Similar tests made on an NPN transistor 
produce the following results. Withthe nega- 
tive lead on the base and the positive lead on 
the emitter or collector, the resistance should 
be high. With the positive lead on the base 
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and the negative lead on the emitter or col- 
lector, the resistance should be low. With 
the negative lead on the collector and the 
positive lead on the emitter, the resistance 
should be high. 


CAUTION 


If atransistor is found to be defec- 
tive, make certain that the circuit 
is in good operating order before 
installing a replacement transis- 
tor. Ifashort existsin the circuit, 
puttinginanother transistor will 
most likely result in damaging the 
new transistor. Do not depend upon 
fuses to protect transistors. Never 
remove or replace a semicon- 
ductor device with the voltage ap- 
plied. Transients thus produced 
can damage them. 


Diodes can be checked with an ohmmeter in 
much the same way as transistors. In the 
forward direction, the resistance measured 
should be low; in the reverse direction, the 
resistance should be very high. 


4.1.2 Tracing Printed Circuits 


Special composite illustrations of printed cir- 
cuit boards are provided. These show the 
board from the component side with the wir- 
ing side shown in phantom. Components are 
identified by schematic reference designa- 
tors. These illustrations are of particular as- 
sistance in tracing circuits on boards which 
the wiring side is not accessible. 


Circuit tracing can be done from either side 
of the board. Usually, the easiest methodis 
to place a small light behind the board, so 
that connection points can be seen through the 
board, and thentesting onthe component side. 
Eyelet and wire connections identified both in 
the assembly view and on the schematic are 
usually good points to check first, since they 
are easy to identify and to reach 
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4.1.3 Replacing Components 


Use only a low-heat soldering iron when in- 
stalling or removing soldered-in parts. Use 
care inthe handling of printed circuit boards. 
When removing a part from a printed circuit 
board, first unbend the crimped leads. Use 
only the necessary amount of heat to unsolder 
the part. Clean excess solder from mounting 
eyelets, making sure that mounting holes are 
clear before installing the new part. When 
removing a transformer or other part having 
a multiple number of leads, straighten all 
leads first and then heat leads one at a time, 
working around the part, until the part can be 
gently rocked out. A solder sucker will 
greatly simplify removal of multiple lead 
components. 


Note 


A toothpick can be used to clear 
molten solder from holes. 


When installing or removing a soldered-in 
semiconductor, grasp the lead to which heat 
is being applied, betweenthe solder joint and 
the semiconductor with long-nosed pliers. 
This will dissipate some of the heat that would 
otherwise be conducted into the semiconductor 
device from the soldering iron. Make certain 
that all wires soldered to semiconductor ter- 
minals have first been properly tinned so that 
the necessary connection can be make quickly. 
Excessive heat will permanently damage a 
semiconductor. 


If the copper-foil wiring is damaged, a piece 
of small buss wire can be used to bridge the 
gap. It is seldom necessary to replace a 
board because of foil breakage. 


Capacitors, resistors, and other two-lead 
components can be replaced without removing 
the old leads, using the following procedure. 
This method is not as good as removing old 
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leads,but sometimes it can be used to advan- 
tage if access to the printed side of the board 
is impractical. 


a) Cut the component in half with diagonal 
cutters. 


b) Crush the remains of the component, 
and break the pieces away from the leads. 
This will provide maximum lead length. 


c) Bendthe leads close to the board to form 
a loop. 


d) Connect the leads of the new component 
to the loops formed bythe oldleads, and sol- 


der the connections. Be careful to dress the 
leads so they don't contact nearby leads. 


4.2 TEST EQUIPMENT 


The following is a list of test equipment re- 
quired to properly service the transceiver. 


VOM, Simpson Model 260 or equivalent 


RF Signal Generator, Hewlett-Packard 
HP-606A or equivalent 


Carrier Deviation Meter, Marconi TF- 
791D or equivalent 


Audio Signal Generator, Hewlett- Pack- 
ard HP-200AB or equivalent 


RF Voltmeter, Boonton 91CA or equiv- 
alent 


Frequency Counter, Hewlett-Packard 
5242L or equivalent 


Wattmeter, Micro-Match711N or equiv- 
alent 


Dummy Load, 50-ohm, 75-watt 


FM Signal Generator, Marconi Type 
TF-1066B/I or equivalent 


Distortion Analyzer, Hewlett-Packard 
HP-331A or equivalent 


4.3 PREVENTIVE MAINTENANCE 


Preventive maintenance checks contained in 
table 4.1 should be performed at regular in- 
tervals to ensure proper operation. 


4.4 TROUBLESHOOTING PROCEDURES 


Table 4.2 contains troubleshooting proce- 
dures that canbe used as a guide for isolating 
faults to a particular boardor assembly in the 
transceiver. 


4.5 ALIGNMENT PROCEDURES 


Complete alignment procedures, tuning ad- 
justments and performance checks are con- 
tained in tables 4.3 through 4.13. 
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TABLE 4.1 - PREVENTIVE MAINTENANCE CHECKS 


PREVENTIVE MAINTENANCE CHECK INTERVAL 


Check all exterior cables for proper connection. Also 3 months 
check all cables for any signs of damage. 


Check primary voltage generating system for proper As required 
operation. 


Keep antenna and antenna base free of dirt and corrosion. As required 


Check transmitter frequency and deviation. 12 months 


Check power input to final 12 months 


Check receiver frequency. 12 months 
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TABLE 4.2 - TROUBLESHOOTING CHART 


SYMPTOM PROBABLE CAUSE PROCEDURE 


if 


2. 


Set completely dead. 


No transmit or receive 
signals on all channels. 


No primary supply 
voltage. 


Primary power fuse 
open. 


Faulty power switch, 


Faulty dc/ac inverter. 


Faulty rectifier /filter 
assembly. 


Faulty +10 vde regula- 
tor on receiver 


assembly. 


Faulty oscillator 
assembly. 


Faulty antenna circuit. 

Faulty antenna low pass 
filter. 

Faulty exciter assem- 


bly. 


Faulty receiver 
assembly. 


Check for correct primary 


supply voltage. 


Replace, if defective, and 
check primary circuit for 


possible short circuit. 


Check switch for proper 


operation, and replace if 


defective. 


Make V/R check, figure 
4.19 or 4. 20. 


Make V/R check, figure 
4.16 or 4.17. 


Make V/R check, figure 
4,12. . 

Make V/R check, figure 
4,14, 

Check antenna circuit to 
Check antenna low pass 

filter, figures 4.5, 4.9 


through 4, 11. 


Make V/R check, figure 
4,13. 


Make V/R check, figure 
4,12. 


set. 
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TABLE 4.2 - TROUBLESHOOTING CHART (Cont. ) 


SYMPTOM PROBABLE CAUSE PROCEDURE 


3. No transmitted signals, a. Check relay K1 and K2 for 


receive signals present. proper operation. Replace 
if defective. 


a. Faulty relay K1 or K2. 


Check push-to-talk switch 
for proper operation. Re- 
place or repair as required. 


Faulty push-to-talk 
switch on handset or 
microphone. 


Make V/R check, figure 
4,16 or 4.17. 


Faulty rectifier/filter 
assembly. 


Check Channel Selector 
Switch S4. Repair as re- 
quired. 


Broken connection on 
Channel Selector 
switch S4. 


e. Make V/Rcheck, figure 
4,13. Replace defective 
component. Realign exciter 
assembly, table 4.10. If 
driver current is excessively 
high or low, check PA as- 

sembly before checking 

exciter assembly. 


Exciter assembly inop- 
erative. 


Faulty PA assembly. Make V/R check, figure 


4,15. 


g. Check power amplifier tube 
V1. Replace if defective. 
Retune PA assembly, 

table 4. 11. 


Defective power ampli- 
fier tube V1. 


Transmitter inopera- 
tive on one channel, all 
other channels opera- 
tive in transmit and 
receive. 


Noinjection frequency 
from oscillator assem- 
bly. 


Check oscillator selection 
circuit and crystal 
associated with inoperative 
channel. Repair as required 
and readjust frequency, 
table 4. 13. 
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TABLE 4,2 - TROUBLESHOOTING CHART (Cont. ) 


PROBABLE CAUSE PROCEDURE 


SYMPTOM 


D. 


No receive signals, 


transmitter operative. 


No receive signals on 
one channel, all other 
channels operative. 


Unmodulated carrier 
is transmitted. 


a. 


Faulty T/R relay K1. 


No injection frequency 
from oscillator assem- 
bly. 


Faulty multiplier as- 
sembly. 


Faulty receiver assem- 
bly. 


Faulty loudspeaker or 
handset earpiece. 


No injection frequency 
from oscillator assem- 
bly. 


Faulty audio stages on 


exciter assembly. 


Faulty microphone or 
handset. 


Check T/R relay K1 for 
proper operation. 


Make V/Rcheck, figure 
4, 14. 


Make V/R check, figure 
4,18. Measure stage gain, 
figure 4. 8. 


Make V/R check, figure 
4,12. Measure stage gain, 
figure 4. 7. 


Check loudspeaker or 
handset earpiece. 


Check oscillator selection 
circuit and crystal associ- 
ated with inoperative 
channel. Repair as neces- 
sary and readjust frequency, 
table 4. 5. 


Make V/R check of audio 
stages on exciter assembly, 
figure 4. 13. 


Check microphone or hand- 
set and repair as required. 
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TABLE 4.2 - TROUBLESHOOTING CHART (Cont. ) 


SYMPTOM PROBABLE CAUSE PROCEDURE 


8. Low rf output power on| a. Faulty exciter assem- a. Make V/R check of rf stages 
all channels. bly. on exciter assembly, figure 
4.13. Replace defective 
component and realign 
exciter assembly, table 4. 10. 


Make V/R check, figure 4.15. 


Faulty PA assembly. 


Check PA tube V1 and re- 
place if defective. Retune 
PA assembly A4, table 

4,11, 


Defective PA tube V1. 


Make V/R check, figure 
4.116 or 4547, 


Faulty rectifier/filter 
assembly. 


a. Make V/Rcheck, figure 
4, 14. 


Defective oscillator 
assembly. 


Low rf output power on 
one channel, normal 
on all other channels. 


Check microphone or hand- 
set. Repair as required. 


a. Defective microphone 
or handset. 


10. Distorted modulation 
in transmit. 


b. Make V/R check of audio 
stages on exciter assembly 
A2, figure 4. 13. 


Defective exciter as- 
sembly. 


c. Check frequency of injection 
signal for channel being dis- 
torted. Repair as necessary. 

Readjust frequency, table 

4.13. 


Defective oscillator 
assembly. 
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TABLE 4.2 - TROUBLESHOOTING CHART (Cont. ) 


SYMPTOM PROBABLE CAUSE PROCEDURE 


11. Received audio signal a. Defective oscillator 
distorted. assembly. 


a. Check frequency of injection 
signal for channel producing 
distortion. Repair as neces- 
sary. Readjust frequency, 
table 4. 5. 


b. Make V/Rcheck, figure 
4.18. Measure stage gain, 
figure 4. 8. 


Faulty multiplier as- 
sembly. 


Defective receiver 
assembly. 


Audio output low. a. Make V/Rcheck, figure 
4,12. Check receiver gain, 


figure 4. 7. 


Injection frequency 
incorrect on one 
channel, all other 
channels correct. 


Crystal trimmer not 
properly adjusted. 


a. Adjust trimmer to set signal 
at proper frequency, table 
Ab tee 2S Aly, 


Crystal out of 
tolerance. 


b. Replace crystal, and adjust 
frequency, table 4. 5 or 
4,13. 


4-9/4-10 


5 Same as Step 4a or b 


‘xtreme 


f signal 6 Same as Step 4a or b 
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leter 7 Same as Step 4a or b 
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talculated 


) 
| Carefully 
et signal 


| - |TEST EQUIPMENT AND 
STEP! CONNECTION POINT |ADJUSTMENT 


TUNING 


A1C29 
A1C27 
A1C17 
A1C14 


A1C7 
A1C3 
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PROCEDURE 


Set Al1C27 at maximum capacitance. Adjust A1C29 for 
maximum rf voltmeter indication. Set A1C27 at first 
maximum indication from maximum capacitance. Do not 
readjust A1C29. 


Set A1C14 at maximum capacitance. Adjust Al1C17 for 
maximum rf voltmeter indication. Set A1C14 at first 
maximum indication from maximum capacitance. Do not 
readjust A1C17. 


Adjust A1C3 for minimum rf voltmeter indication. Adjust 
A1C7 for maximum rf voltmeter indication. Adjust A1C3 
for maximum rf voltmeter indication. Do not readjust 
A1C7. Disconnect all test equipment and reconnect coax 
wire to pins A7P2, A7P3 (if disconnected in step 4b). 


TABLE 4.3 RECEIVER ASSEMBLY Al 


ALIGNMENT PROCEDURE 
4-11/4-12 
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ABLE 4.3 RECEIVER ASSEMBLY Al ALIGNMENT PROCEDURE 


RF Signal Generator, Hewlett-Packard HP-606, or equivalent 

FM Signal Generator, Marconi TF-1066 B/I, or equivalent 

RF Voltmeter, Boonton 91CA, or equivalent 

Electronic Frequency Counter, Hewlett-Packard HP-5242, or equivalent 


LIMINARY CHECKS AND ADJUSTMENTS 


Rotate VOLUME control fully counterclockwise. 

Rotate SQUELCH control fully clockwise. 

Set CONTROL switch at LOCAL. (RF-401-2 and RF-404-3 only. ) 

Set SPEAKER switch at ON. (RF-401-2 and RF-404-3 only. ) 

For a badly misaligned receiver assembly, set all receiver assembly inductor 
slugs flush with bottom of board. 

Ensure that primary voltage is at proper level, as follows: 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 27. 5 vde 


Ensure that voltage, measured between pins 14 (+) and 13 (-) of.test socket J5 with 
VOM, is at+10 vde. If not, adjust A1R68 to obtain +10 vdc indication. 
NOTE: On RF-403-2 used in land mobile installations, set A1R68 to obtain a +9, 25 


vde indication. 
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TEST EQUIPMENT AND 
STEP} CONNECTION POINT 


TUNING 
ADJUSTMENT 


High voltages, that could be lethal, are present at various points on the chassis and pins 1 through 4 of test socket J5. Use extreme 
caution when the chassis is out of the case with power applied. 


PROCEDURE 


TEST EQUIPMENT AND TUNING 
PROCEDURE STEP| CONNECTION POINT |ADJUSTMENT 
(eae ke 5) 
A1C27 
Same as Step 4a or b 
A1Cl14 


Same as Step 4a or b A1C7 
A1C3 


TABLE 4,3 RECEIVER ASSEMBLY A1 
ALIGNMENT PROCEDURE 


4-11/4-12 


Set AlC27 at maximum capacitance. Adjust A1C29 for 
maximum rf voltmeter indication. Set A1C27 at first 

maximum indication from maximum capacitance. Do not 
readjust A1C29. 


Set A1C14 at maximum capacitance. Adjust A1C17 for 
maximum rf voltmeter indication. Set AlC14 at first 
maximum indication from maximum capacitance. Do not 
readjust AlC17. 


RF Signal Generator AlJ2 Disconnect coax wire connected to AlJ2. Set rf signal 
generator frequency at 20.000 MHz (CW). Check fre- 
quency on electronic counter and maintain at 20.000 
MHz. Adjust rf signal generator output level to obtain 
rf voltmeter indication 10 dB above noise level. Adjust 
capacitors and inductors for maximum rf voltmeter 
indication. Reduce rf signal generator output level to 
keep rf voltmeter indication below 300 mV. Repeat ad- 
justment until no further increase is obtained on rf 
voltmeter. 


RF Voltmeter AllIC1 pin 1 


Adjust A1C3 for minimum rf voltmeter indication. Adjust 
A1C7 for maximum rf voltmeter indication. Adjust A1C3 
for maximum rf voltmeter indication. Do not readjust 
A1C7. Disconnect all test equipment and reconnect coax 
wire to pins A7P2, A7P3 (if disconnected in step 4b). 


Set rf signal generator output level at 100 uV. Adjust 
A1L20 for 0 (zero) indication on VOM and A1L19 for 
peak indication on rf voltmeter. Repeat adjustment 
until no further change is obtained on rf voltmeter and 
VOM. Disconnect rf signal generator, rf voltmeter 
and VOM. Reconnect coax wire to AlJ2. 


A1L19 
RF Voltmeter AlIC1 pin 5 


VOM 
J5-17 (+), J5-13 (-) 


RF Voltmeter AlJ2 


RF Voltmeter should indicate 500 mV, minimum, on 
all channels. If indication is less, perform Multiplier 
Assembly A7 Alignment Procedure before proceeding 

with this procedure. 


Ee RF Signal Generator AlJ2 A1L20 


Calculate the bandwidth in percent, as follows: 


F2 - Fl 
BW(%)= (7 *) x 100 


lowest carrier frequency 
F2 = highest carrier frequency 

If the calculated bandwidth in percent is less than 0.40%, 
proceed to step 4a. If the calculated bandwidth is greater 
than 0.40%, proceed to step 4b. 


= 


RF Voltmeter Al1IC1 pin 1 


Set Channel Selector switch at low frequency channel. 
Set A1C3, A1C7, A1C14, A1C17, A1C27, A1C29, at 
mid-range. Set fm signal generator controls to produce 
a CW output at a level of 100 mV at the channel] fre- 
quency. Carefully adjust fm signal generator frequency 
to ensure that signal is centered in crystal filter pass- 
band. Decrease fm signal generator output level, as 
required, to keep VTVM indication below 300 mV in the 
following steps. 


FM Signal Generator J1 


RF } RF signal Generator a7P2,7P3 | Generator A7P2, A7P3 
RF Voltmeter AlIC1 pin 1 
FM Signal Generator J1 


Disconnect coax wire from pins A7P2, A7P3. Set A1C3, 
A1C7, A1C14, A1C17, A1C27, A1C29 at mid-range. Set 
rf signal generator output level at 600 mV (measured 
across A7P2, A7P3) at frequency calculated as follows: 


Fl + F2 : 
f, = (eee 


Fl = lowest carrier frequency 

F2 = highest carrier frequency 

Check rf signal generator frequency on electronic 
counter, Set fm signal generator at frequency calculated 
as follows; 


a = lie 
ee 2 


Set fm signal generator output level at 100 mV. Carefully 
adjust fm signal generator frequency to ensure that signal 
is centered in crystal filter passband, Decrease fm sig- 
nal generator output level, as required, to keep VTVM 
indication below 300 mV in the following steps. 
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TUNING 
ABLE 4.4. MULTIPLIER ASSEMBLY A7 AI)JUSTMENT PROCEDURE 


WARNING 


arious points on the chassis and pins 1 through 4 of test socket J5. Use extreme 


EQUIRED TEST EQUIPMENT ‘applied 


. VOM, Simpson Model 260, or equivalent 

. RF Voltmeter, Boonton 91CA, or equivale 
_ RF Signal Generator, Hewlett-Packard HP 
. Electronic Frequency Counter, Hewlett-Pa 
RELIMINARY CHECKS AND ADJUSTMENTS 


. Rotate VOLUME control fully countercloc ATLA 
. Rotate SQUELCH control fully clockwise. 

. Set CONTROL switch at LOCAL (RF-401-2} = arzs 
Ensure that primary voltage is at proper le 


Calculate the bandwidth, in percent as follows: 


F2 - Fl 
BW(%) = (F2+) x 100 


Fl = lowest carrier frequency 
F2 = highest carrier frequency 
If the calculated bandwidth, in percent, is less than 
0.40%, proceed to step la. If calculated bandwidth is 
greater than 0.40%, proceed to step 1b. 


Set Channel Selector switch at low frequency channel. 
Adjust A7L5, A7L4, A7L6 for maximum rf voltmeter 
indication. Repeat until no further increase is observed 
on rf voltmeter. Disconnect rf voltmeter. 


Disconnect coax wire from A7P2, A7P3. Set rf signal 
generator output level at 600 mV (measured across 
A7P2, A7P3) at frequency calculated as follows: 


¢ - (FL+ Foy) 2 8 
s 2 


RF-401-2 L320 MVE 
Fl = lowest carrier frequency 
RF-403-2 13, 6 vde F2 = highest carrier frequency 
RF-404- 3 OG : 5 vde Check rf signal generator frequency on electronic 


counter. Adjust A7L5, A7L4, A7L6 for maximum rf 
voltmeter indication. Disconnect rf voltmeter. 


. Ensure that voltage, measured between pi 
VOM, is at +10 vde. If not, adjust Al R68 
NOTE: On RF-403-2 used in land mobile iff scale) connect positive lead to 50 uA jack and set range selector switch at 


vde indication. 
Adjust A7L5, A7L4, A7L6 for maximum VOM indication. 


A7L4 Disconnect VOM. 


/ A7TL6 
A7L11 Adjust A7L11 for maximum rf voltmeter indication, Re- 

peat steps 2 through 4 until no further increase is ob- 
served on rf voltmeter. Disconnect test equipment and .- 

| reconnect coax wire to A7P2, A7P3, if discomected in 

| step ib. 
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| ALIGNMENT PROCEDURE 
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MULTIPLIER ASSEMBLY A7 ALIGNMENT PROCEDURE 


(0M, Simpson Model 260, or equivalent 

F Voltmeter, Boonton 91CA, or equivalent 

RF Signal Generator, Hewlett-Packard HP-606A, or equivalent 

lectronic Frequency Counter, Hewlett-Packard HP-5242, or equivalent 


LIMINARY CHECKS AND ADJUSTMENTS 


Rotate VOLUME control fully counterclockwise. 

Rotate SQUELCH control fully clockwise. 

st CONTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 
Ensure that primary voltage is at proper level, as follows: 


RF-401-2 132-6 Vdc 
RF-403-2 13. 6 vde 
RF-404-3 21.3 VAC 


insure that voltage, measured between pins 14 (+) and 13 (-) of test socket J5 with 
VOM, is at +10 vde. If not, adjust Al R68 to obtain +10 vdc indication. 

NOTE: On RF-403-2 used in land mobile installations, set Al1R68 to obtain a +9, 25 
dc indieation. 


Lil 


eS 
LIO 
Vir 


Ps L4 


ee TPs LS L6 


MULTIPLIER ASSEMBLY A7 


IM-1000 
MAINTENANCE 


TEST EQUIPMENT AND TUNING 
STEP} CONNECTION POINT |ADJUSTMENT PROCEDURE 


WARNING 
High voltages, that could be lethal are present at various points on the chassis and pins 1 through 4 of test socket JS. Use extreme 


caution when chassis is out of the case with power applied. 


Calculate the bandwidth, in percent as follows: 


F2 - Fl 
BW(%) = GL®) x 100 


Fl = lowest carrier frequency 

F2 = highest carrier frequency 

If the calculated bandwidth, in percent, is less than 
0.40%, proceed to step la. If calculated bandwidth is 
greater than 0.40%, proceed to step 1b. 


1 

la RF Voltmeter A7Q2 Base Set Channel Selector switch at low frequency channel. 
Adjust A7L5, A7L4, A7L6 for maximum rf voltmeter 
indication. Repeat until no further increase is observed 
on rf voltmeter. Disconnect rf voltmeter. 


RF Voltmeter A7Q2 Base Disconnect coax wire from A7P2, A7P3. Set rf signal 


generator output level at 600 mV (measured across 
RF Signal Generator A7P2, A7P3 A7P2, A7P3) at frequency calculated as follows: 


a GS )) se 
s 2 


Fl = lowest carrier frequency 

F2 = highest carrier frequency 

Check rf signal generator frequency on electronic 
counter. Adjust A7L5, A7L4, A7L6 for maximum rf 
voltmeter indication. Disconnect rf voltmeter. 


Note 


To set up Simpson 260 VOM for 250 mV range (full scale) connect positive lead to 50 uA jack and set range selector switch at 
50-volt range. 


VOM (250 mV) Adjust A7L5, A7L4, A7L6 for maximum VOM indication. 
J5-20(+), J5-13 (-) Disconnect VOM. 


Adjust A7L11 for maximum rf voltmeter indication. Re- 
peat steps 2 through 4 until no further increase is ob- 
served on rf voltmeter. Disconnect test equipment and 
reconnect coax wire to A7P2, A7P3, if disconnected in 
step lb. 


TABLE 4.4 MULTIPLIER ASSEMBLY A7 
ALIGNMENT PROCEDURE 
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PROC EDURE 


Set Channel Selector switch at channel to be checked. 
The crystal frequency indication observed on the fre- 
quency counter should be within +10 cycles of crystal 
frequency for channel being checked. If indication is 
incorrect, proceed with step 2 to adjust the crystal 

frequency. 


TABLE 4.5 RECEIVER FREQUENCY CHECE TUNING 
DJUSTMENT 


REQUIRED TEST EQUIPMENT | 


1. Electronic Frequency Counter, Hewlett-Pac 


Looking at rear of Channel Selector switch, locate 
switch terminal that is in contact with switch wiper. 
Identify switch position and crystal trimmer. Adjust 
this trimmer to obtain an indication of the crystal 
frequency that is within +10 cycles of crystal frequency. 
Repeat steps 1 and 2 for remaining channels. 


PRELIMINARY CHECKS AND ADJUSTMENTS | 


1. Rotate VOLUME control fully counterclocky 
2. Set CONTROL switch at LOCAL (RF-401-2 
3, Ensure that primary voltage is at proper le 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde | 
RF-404-3 27.5 vde | 


4, Ensure that voltage, measured between pins 
VOM, is at+10 vde. If not, adjust AlR68 t, 
NOTE: On RF-403-2 used in land mobile itive 
vde indication. | 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 


POS | sates (Ont ie 


0 
9 
op) 
Nm 


CHANNEL 
SELECTOR 
| SWITCH 

| POS 3 Leary POSITIONS 
3,7 OR II 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 


COMMON 
: 2,6 OR 10 


BOTTOM OF FRONT 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
1,SOR9Q 


RF-403-2 (4-CHANNEL) 
| SELECTOR SWITCH $4, 


| 


| (BLY A3 (PARTIAL VIEW) 
| \L/TRIMMER LOCATION 
, 


TABLE 4.5 RECEIVER FREQUENCY CHECK/ 
ADJUSTMENT PROCEDURE 


| 4-15/4-16 
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£45 RECEIVER FREQUENCY CHECK/ADJUSTMENT PROCEDURE 


IRED TEST EQUIPMENT 


1 Frequency counter 
A7P2 (+), A7P3 (-) 


Same as step 1 


jectronic Frequency Counter, Hewlett-Packard HP-5242 or equivalent 
IMINARY CHECKS AND ADJUSTMENTS 
tale VOLUME control fully counterclockwise. 


t CONTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 
nsure that primary voltage is at proper level, as follows: 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 22 vac 


nsure that voltage, measured between pins 14 (+) and 13 (-) of test socket J5 with 
OM, is at +10 vde. If not, adjust A1R68 to obtain +10 vde indication. 

OTE: On RF-403-2 used in land mobile installations, set A1R68 to obtain a +9. 25 
dc indication. 


RF-401-2, RF-404-3 CHANNEL 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
4,80R 12 


CHANNEL 
SEE COR 
SWITCH 
POSITIONS 
3,7 OR II 


CHANNEL 
SELECTOR 


POS 5 POS 8 SWITCH 

COMMON /} \ POSITIONS 

fj POS 6 POS 7 2,6 OR IO 

BOTTOM OF FRONT PANEL See we 

Osc a 2 CHANNEL 
RF-403-2 (4-CHANNEL) CHANNEL LUNITEN SELECTOR 
SELECTOR SWITCH $4, REAR VIEW Saree Fe Se 

FRONT PANEL 1,5OR9 


PROCEDURE 


Set Channel Selector switch at channel to be checked. 
The crystal frequency indication observed on the fre- 
quency counter should be within +10 cycles of crystal 
frequency for channel being checked. If indication is 
incorrect, proceed with step 2 to adjust the crystal 
frequency. 


Looking at rear of Channel Selector switch, locate 
switch terminal that is in contact with switch wiper. 
Identify switch position and crystal trimmer. Adjust 
this trimmer to obtain an indication of the crystal 
frequency that is within +10 cycles of crystal frequency. 
Repeat steps 1 and 2 for remaining channels. 
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TEST EQUIPMENT AND TUNING 
STEP| CONNECTION POINT |ADJUSTMENT 


OSCILLATOR ASSEMBLY A3 (PARTIAL VIEW) 


SWITCH S4, WAFER A, 
SELECTOR RECEIVE CRYSTAL/TRIMMER LOCATION 


REAR VIEW 


TABLE 4.5 RECEIVER FREQUENCY CHECK/ 
ADJUSTMENT PROCEDURE 
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TABLE 4.6 QUIETING SENSITIVITY MEASUREMENT 


REQUIRED TEST EQUIPMENT 


1. FM Signal Generator, Marconi TF-1066 B/I, or equivalent 
2. AC VTVM, Ballantine 314A, or equivalent 


PRELIMINARY CHECKS AND ADJUSTMENTS 


Rotate VOLUME control fully counterclockwise. 

Rotate SQUELCH control fully clockwise. 

Set CONTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 
Set SPEAKER switch at ON (RF-401-2 and RF-404-3 only). 
Ensure that primary voltage is at proper level, as follows: 


be dipee aecit ol bre 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 27. 5 vde 


6. Ensure that voltage, measured between pins 14 (+) and 18 (-) of test socket J5 
with VOM, is at +10 vdc. If not, adjust A1R68 to obtain +10 vde indication. 
NOTE: On RF-403-2 used in land mobile installations, set A1 R68 to obtain a 
+9, 25 vde indication. 


TEST EQUIPMENT AND 
CONNECTION POINT PROCEDURE 


AC VTVM Set Channel Selector switch at channel to be checked. 
Jo-15 (+), J5-13 (- Adjust VOLUME control to obtain AC VTVM indica- 
tion as shown below. 
RF-401-2 1. 8 volts rms 
RF-403-2 1. 8 volts rms 
RF-404-3 4.0 volts rms 


FM Signal Generator Set fm signal generator frequency controls to produce 
J1 (Antenna) an output at the channel frequency at 10 uV (CW). De- 
crease fm signal generator output level to obtain an AC 
VTVM indication that is 20 dB down from indication in 
step 1. Adjust fm signal generator frequency control to 
obtain maximum quieting. Re-adjust fm signal genera- 
tor output level to obtain AC VTVM indication that is 20 
dB down from indication in step 1. The fm signal gen- 
erator indicated output level should be 0.5 uV or less. 
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TABLE 4.7 SQUELCH SENSITIVITY MEASUREMENT 


REQUIRED TEST EQUIPMENT 


ile 


FM Signal Generator, Marconi TF-1066 B/I or equivalent. 


PRELIMINARY CHECKS AND ADJUSTMENTS 


BA er ese Le 


Rotate VOLUME control fully counterclockwise. 

Rotate SQUELCH control fully clockwise. 

Set CONTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 
Set SPEAKER switch at ON (RF-401-2 and RF-404-3 only). 
Ensure that primary voltage is at proper level, as follows: 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 2 OLVOC 


Ensure that voltage, measured between pins 14 (+) and 13 (-) of test socket J5 with 
VOM, is at +10 vde. If not, adjust AlR68 to obtain +10 vde indication. 

NOTE: On RF-403-2 used in land and mobile installations, set A1R68 to obtain a 
+9, 25 vde indication. 


TEST EQUIPMENT AND 
CONNECTION POINT PROCEDURE 


FM signal generator Set Channel Selector switch at channel to be checked. 
J1 (Antenna) Set fm signal generator controls to produce an output 

at the channel frequency at a 0.5 uV level, with a 
modulating frequency of 1.0 kHz. Set deviation at 
3,3 kHz. Adjust fm signal generator frequency con- 
trol for maximum receiver audio output. Set fm sig- 
nal generator output level control for no output. 
Rotate SQUELCH control counterclockwise until 


receiver is just squelched. Slowly increase fm sig- 
nal generator output level until squelch threshold is 
just overridden. The fm signal generator output 
level should be 0. 35 uV or less. 


IM-1000 
MAINTENANCE 


TABLE 4.8 AUDIO OUTPUT POWER AND DISTORTION MEASUREMENT 


REQUIRED TEST EQUIPMENT 


aK 
2. 


FM Signal Generator, Marconi TF-1066 B/I, or equivalent 
Distortion Analyzer, Hewlett-Packard HP-331A, or equivalent 


PRELIMINARY CHECKS AND ADJUSTMENTS 


Sue Hee oe EO eae 


Rotate VOLUME control fully counterclockwise. 

Rotate SQUELCH control fully clockwise. 

Set SPEAKER switch at ON (RF-401-2 and RF-404-3 only). 

Set CONTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 
Ensure that primary voltage is at proper level, as follows: 


RF-401-2 WA oO Anele 
RF-403-2 13. 6 vde 


RF-404-3 27. 5 vde 


Ensure that voltage, measured between pins 14 (+) and 18 (-) of test socket J5 with 
VOM, is at +10 vde. If not, adjust A1R68 to obtain +10 vde indication. 

NOTE: On RF-403-2 used in land mobile installations, set A1R68 to obtain a +9. 25 
vdce indication. 


TEST EQUIPMENT AND 
CONNECTION POINT PROCEDURE 


FM Signal Generator Set Channel Selector switch at channel to be checked. 
J1 (Antenna) Set fm signal generator controls to produce an output 
at the channel frequency at a 100 uV level with a 
modulating frequency of 1 kHz. Set deviation at +3. 3 
KHz. 


Distortion Analyzer Set distortion analyzer controls to measure audio out- 
JO-15 (+), J5-13 (-) put voltage. Adjust VOLUME control to obtain indica- 
tion as shown below: 


RF-401-2 3.5 volts rms 
RF-403-2 3.5 volts rms 
RF-404-3 8. 0 volts rms 


Set distortion analyzer controls to measure distortion. 
The distortion indicated should not exceed 10%. 
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ABLE 4. 9 


NOTE 


The following procedure allows a 
out having to use a frequency cou 


intended to replace the receiver 


(table 4. 5) and is provided for E] 


EQUIRED TEST EQUIPMENT 


VOM, Simpson 260, or equivalent 


RELIMINARY CHECKS AND ADJUSTMENTS 


Rotate VOLUME control fully counterclockw 


. Rotate SQUELCH control fully clockwise. 
Set SPEAKER switch at ON (RF-401-2 and 
Set CONTROL switch at LOCAL (RF-401-2 


Ensure that primary voltage is at proper le | 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 2 OEVOG 


Ensure that voltage, measured betwen pins | 


VOM, is at +10 vde. If not adjust A1R68 to 


NOTE: On RF-403-2 used in land mobile in; 


vde indication. 


POS 3 


POS 4 


COMMON 


BOTTOM OF FRONT 


RECEIVER NETTING PROCEDUIUSTMENT 


| 
| 
| IM-1000 
| MAINTENANCE 


PROCEDURE 


beahy connect positive lead to 50-microamp jack and set range selector 


TUNING 


Set Channel Selector switch at channel to be netted. 
Looking at the rear of Channel Selector switch, locate 
switch terminal that is in contact with switch wiper. 
Identify switch position and crystal trimmer by referring 
to figures below. With a signal (from the transmitter to 
which the receiver is being netted) applied to the receiver, 
adjust trimmer to obtain a 0 vdc indication on the VOM. 


Repeat step 1 for remaining channels. Disconnect VOM. 


: 
CHANNEL 


SELECTOR 
SWITCH 

POSITIONS 
4,8 0R 12 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
Se O Rall 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
2,6 OR 10 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
50R9 


Clo 


| ASSEMBLY A3 (PARTIAL VIEW) 


RF-403-2 (4-CHANNEIRYSTAL/TRIMMER LOCATION 


SELECTOR SWITCH S4,| 


TABLE 4.9 RECEIVER 
NETTING PROCEDURE 


Le et) 


9 RECEIVER NETTING PROCEDURE 


NOTE 


The following procedure allows adjustment of the receiver with- 
out having to use a frequency counter. This procedure is not 
intended to replace the receiver frequency adjustment procedure 
(table 4. 5) and is provided for EMERGENCY use only. 


D TEST EQUIPMENT 


Simpson 260, or equivalent 
NARY CHECKS AND ADJUSTMENTS 


> VOLUME control fully counterclockwise. 

> SQUELCH control fully clockwise. 

-EAKER switch at ON (RF-401-2 and RF-404-3 only). 
INTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 
e that primary voltage is at proper level as follows: 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 27. 5 vde 


e that voltage, measured betwen pins 14 (+) and 13 (-) of test socket J5 with 
is at +10 vde. If not adjust A1R68 to obtain +10 vde indication. 

>: On RF-403-2 used in land mobile installation, set A1R68 to obtain a +9. 25 
idication. 


COMMON 
BOTTOM OF FRONT PANEL 


RF-403-2 (4-CHANNEL) CHANNEL 
SELECTOR SWITCH S4, REAR VIEW 


IM-1000 
MAINTENANCE 
TEST EQUIPMENT AND TUNING 
STEP} CONNECTION POINT |ADJUSTMENT PROCEDURE 
ieee earl 
switch at 50-volt range. 


1 VOM (250 mV) Set Channel Selector switch at channel to be netted. 
J5-17 (+), J5-13 (-) Looking at the rear of Channel Selector switch, locate 


switch terminal that is in contact with switch wiper. 
: L 


Identify switch position and crystal trimmer by referring 
to figures below. With a signal (from the transmitter to 
which the receiver is being netted) applied to the receiver 
adjust trimmer to obtain a 0 vde indication on the VOM. 


Repeat step 1 for remaining channels. Disconnect VOM. 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
4,8 OR 12 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
3,70R II 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
2,6 OR 10 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
1,50R9 


BOTTOM OF 
FRONT PANEL 


RF-401-2, RF-404-3 CHANNEL OSCILLATOR ASSEMBLY A3 (PARTIAL VIEW) 
SELECTOR SWITCH S4, WAFER A, RECEIVE CRYSTAL/TRIMMER LOCATION 


REAR VIEW 


TABLE 4.9 RECEIVER 
NETTING PROCEDURE 


4-21/4-22 


7 


IM-1000 


TEST EQUIPMENT AND 
» CONNECTION POINT 


VOM (250 mV) 
J5-5 (+), J5-10 (-) 


MAINTENANCE 
TUNING 
ADJUSTMENT PROCEDURE 


A2C60 Key transmitter and adjust A2C60 to obtain 175 mV 


indication on VOM. Unkey. Disconnect rf signal 
generator from A2J1 and reconnect coax wire to A2J1. 


TABLE 4.10 EXCITER ASSEMBLY A2 
ALIGNMENT PROCEDURE 
4-23/4-24 


¥ : LF ae 


uM 0 J Tg 


TABLE 4.10 EXCITER ASSEMBLY A2 ALIGNMENT PROCEDURE 


REQUIRED TEST EQUIPMENT 


1. VOM, Simpson Model 260 or equivalent 
2. Dummy Load, 50-ohm, 100 watt 


PRELIMINARY CHECKS AND ADJUSTMENTS 


1. Rotate VOLUME control fully counterclockwise. 

2. Set CONTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 

3. Set TUNE/OPERATE switch at TUNE. 

4, Set all Exciter Assembly capacitors at minimum capacitance. 

5. Carefully rotate Exciter Assembly inductor slugs fully counterclockwise (minimum 
inductance). 

6. Set all PA Assembly capacitors at minimum capacitance. 

7. Ensure that primary voltage is at proper level, as follows: 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 27. 5 vde 


8. Ensure that voltage, measured between pins 14 (+) and 13 (-) of test socket J5 with 
VOM, is at+10vde. If not, adjust AlR68 to obtain +10 vdc indication. 
NOTE: On RF-403-2 used in land mobile installations, set A1R68 to obtain a +9. 25 
vdc indication. 


A4AIC5 cé65 TPI Hipe2 wes. ke 


C56 a) L5 L3 4 
cél céo css L? NEVIATION 
ADJUST 


EXCITER ASSEMBLY A2 


1b 


TEST EQUIPMENT AND 
CONNECTION POINT 


TUNING 
ADJUSTMENT PROCEDURE 


High voltages, that could be lethal, are present at various points on the chassis and pins 1 through 4 of test socket J5. Use extreme 
caution when chassis is out of the case with power applied. 


CAUTION 


Do not keep transmitter keyed any longer than is required to make adjustment. 


CAUTION 


When moving VOM leads on test socket J5, remove both leads to prevent possible damage to equipment. 


VOM (2.5 volt) 
J5-6 (+), J5-13 (-) 


VOM (2.5 volt) 
J5-6 (+), J5-13 (-) 


RF Signal Generator A2J1 


VOM (2.5 volt) 
J5-7 (+), J5-13 (-) 


VOM (2,5 volt) 
J5-8 (+), J5-13 (-) 


Calculate bandwidth, in percent, as follows: 


F2u= F1 


BW(%) = GC. )) x 100 
Fl = lowest vusrier frequency 
F2 = highest carrier frequency 
If calculated bandwidth, in percent, is less than 0.40',, 
proceed to step la. If calculated bandwidth is greater 
than 0.40%, proceed to step 1b. 


Set Channel Selector switch at low frequency channel. 
Key transmitter and alternately adjust A2L1, A2L2, for 
maximum VOM indication. Unkey. (When first adjusting 
A2L1, A2L2, VOM indication may be erratic.) Key 
transmitter and rotate A2L1 tuning slug counterclockwise 
to obtain VOM indication of 1/4 of maximum indication. 
Slowly adjust A2L2 to obtain maximum VOM indication. 
Slowly rotate A2L1 tuning slug clockwise to obtain maxi- 
mum VOM indication, Unkey. 


Disconnect coax wire from A2J1. Set rf signal generator 
output level at 900 mV rms (measured at A2J1) at fre- 
quency calculated as follows: 


_F+R. 
ga 


12 


Fl lowest carrier frequency 

F2 highest carrier frequency 

Check frequency on electronic counter, Key transmitter 
and alternately adjust A2L1 and A2L2 for maximum VOM 
indication, Unkey. (When first adjusting A2L1 and 
A2L2, VOM indication may be erratic.) Key transmitter 
and rotate A2L1 tuning slug counterclockwise to obtain 
VOM indication of 1/4 of maximum indication, Slowly 
adjust A2L2 to obtain maximum VOM indication. Slowly 
rotate A2L1 tuning slug clockwise to obtain maximum 
VOM indication. Unkey. 


Key transmitter and alternately adjust A2L4 and A2L3 
for maximum VOM indication. Unkey. Adjust A2L3, 
with transmitter keyed, to obtain VOM indication that is 
1/4 of maximum VOM indication, Carefully adjust A2L4 
to obtain maximum VOM indication, then carefully adjust 
A2L3 to obtain maximum VOM indication. Unkey. 


Key transmitter and alternately adjust A2LU and A2L5 
for maximum VOM indication. Unkey, Adjust A215, 
with transmitter keyed, to obtain VOM indication that is 
1/4 of maximum VOM indication, Carefully adjust A216 
to obtain maximum VOM indication, then icdjust \215 to 
obtain maximum VOM indication. Unkey. 


Note 


To set up Simpson 260 VOM for 250 mV range (full scale), connect positive lead to 50 uA jack and set range selector switch sat 


50-volt range. 


TEST EQUIPMENT AND 
STEP| CONNECTION POINT |ADJUSTMENT 


VOM (250 mV) 
J5-5 (+), J5-9 (-) 


Same as Step 4 


VOM (250 mV) 
J5-5 (+), J5-10 (-) 


VOM (250 mV) 
J5-5 (+), J5-11 (-) 


Same as Step 7 


VOM (10 volt) 
J5-3 (+), Ja-4 (-) 


VOM (250 mV) 
J5-5 (+), J5-9 (-) 


VOM (10 volt) 
J5-3 (+), J5-4 (-) 


VOM (250 mV) 
J5-5 (+), J5-11 (-) 


VOM (10 volt) 
J5-3 (+), J5-4 (-) 


VOM (250 mV) 
35-5 (+), JS-11 (-) 


VOM (10 volt) 
J5-3 (+), J5-4 (-) 


VOM (250 mV) 
J5-5 (+), J5-11 (-) 


VOM (250 mV) 
J5-5 (+), J5-10 (-) 


VOM (250 mV) 
J5-5 (+), J5-9 (-) 


A4A1C5 
A2C65 


A2C65 


A2C61 
A2C60 


A2C56 
A2C55 


A2C65 


IM-1000 
MAINTENANCE 


PROCEDURE STEP 


Set A2C65 at maximum capacitance. Key transmitter 
and alternately adjust A2L8 and A2L7 for maximum VOM 
indication. Unkey. Adjust A2L7, with transmitter 
keyed, to obtain VOM indication that is 1/4 of maximum 
VOM indication. Carefully adjust A2L8 to obtain maxi- 
mum VOM indication, then adjust A2L7 to obtain maxi- 
mum VOM indication. Unkey. 


Set A2C55 at maximum capacitance. Key transmitter 
and adjust A2C56 for a dip. Unkey. (If two dips are 
present, use dip closest to maximum capacitance.) 


Set A2C60 at mid-range. Key transmitter and adjust 
A2C61 for a dip. Unkey. (If two dips are present, use 
dip closest to maximum capacitance.) 


Set A2C65 to minimum capacity. Key transmitter. If 
indication is greater than 140, or if an indication of 140 
can be obtained by increasing A2C65 capacity before a 
maximum indication is reached, unkey transmitter and 
set A2C65 to maximum capacity and proceed to step 9. 
If an indication of 140 is not obtained, tune for the first 
peak indication from minimum capacity and proceed to 
step 8. 


Key transmitter and adjust A2C55 (decrease capacitance) 
to obtain VOM indication of 140 mV. Unkey. Set A2C65 
at maximum capacitance. 


Key transmitter and adjust A4A1C5 for maximum VOM 
indication. Unkey. If indication can not be obtained, 
slightly decrease capacitance of A2C65. Key transmitter 
and readjust A4A1C5 for maximum VOM indication. Un- 
key. Repeat, as required to obtain a VOM indication. 


Set A2C55 at mid-range. Key transmitter and adjust 
A2C56 for minimum VOM indication. Unkey. 


Key transmitter and alternately adjust A4A1C5, A2C65 
for maximum VOM indication. Unkey. 


Key transmitter and note VOM indication. Unkey. If 
indication is 225 mV or less, proceed to step 13. If VOM 
indication is greater than 225 mV, key transmitter and 
adjust A2C65 (increase capacitance) to obtain 225 mV in- 
dication. Unkey. 


Key transmitter and alternately adjust A2C61, A2C60 for 
maximum VOM indication. Unkey. 


Key transmitter and note VOM indication. Unkey. If 
indication is less than 225 mV, proceed to step 15. If 
indication is greater than 225 mV, key transmitter and 
adjust A2C65 (increase capacitance) to obtain 225 mV 
indication, Unkey. 


Key transmitter and alternately adjust A2C56, A2C55 for 
maximum VOM indication. Unkey. 


Key transmitter and note VOM indication, Unkey. If 
indication is less than 225 mV, proceed to step 17. If 
indication is greater than 225 mV, key transmitter and 
adjust A2C65 (increase capacitance) to obtain 225 mV 
indication. Unkey. 


Repeat steps 13 through 16 until no further incre:se is 
observed on VOM. 


Key transmitter and adjust A2C60 to obtain 175 mV 
indication on VOM. Unkey. 


Key transmitter and adjust A2C55 to obtain 125 mV 
indication on VOM. Unkey. 


TEST EQUIPMENT AND 
CONNECTION POINT |ADJUSTMENT 


VOM (250 mV) 
J5-5 (+), J5-10 (-) 


TUNING 
PROCEDURE 


A2C60 Key transmitter and adjust A2C60 to obtain 175 mV 
indication on VOM. Unkey. Disconnect rf signal 
generator from A2J1 and reconnect coax wire to A2J1. 


TABLE 4.10 EXCITER ASSEMBLY A2 
ALIGNMENT PROCEDURE 
4-23/4-24 


IM-1000 
MAINTENANCE 


TEST EQUIPMENT AND 
STEP} CONNECTION POINT 


TUNING 
ADJUSTMENT PROCEDURE 


a as ees pees Melo 6, eee Bier ce 
11 The rf wattmeter should indicate 25 watts (typical) for 

the 25 watt transceiver and 80 watts (typical) for the 
80 watt transceiver. Carefully tighten locking nut on 
A4A2C1, making sure that setting is not disturbed. 
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TABLE 4.11 PA ASSEMBLY A4 TUNING 


| PROCEDURE 
4-25/4-26 


SS 


hel 


£4.11 PA ASSEMBLY A4 TUNING PROCEDURE 


NOTE 


If PA was initially tuned into a dummy load, this procedure will 
have to be repeated when transceiver is connected to the antenna. 


[RED TEST EQUIPMENT 


JM, Simpson Model 260, or equivalent 
‘ Wattmeter, Micro-Match 711N, or equivalent 
mmy Load, 50-ohm, 100-watt 


[IMINARY CHECKS AND ADJUSTMENTS 


tate VOLUME control fully counterclockwise. 
t CONTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 


t TUNE/OPERATE switch at TUNE. 
osen locking nut on A4A2C1 and set both A4A2C1 and A4C5 at minimum capacitance. 


sure that primary voltage is at proper level, as follows: 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 27. 5 vde 


sure that voltage, measured between pins 14 (+) and 13 (-) of test socket J5 with 
YM, is at+10vde. If not, adjust A1R68 to obtain +10 vde indication. 

ITE: On RF-403-2 used in land mobile installations, set A1R68 to obtain a +9. 25 
c indication. 


ANTENNA LOAD A4AIC5 
A4C5 


PA PLATE 
TUNE A4A2CI 


IM-1000 
MAINTENANCE 


TEST EQUIPMENT AND 
CONNECTION POINT 


STEP 


TUNING TEST EQUIPMENT AND TUNING 
ADJUSTMENT PROC EDURE STEP| CONNECTION POINT |ADJUSTMENT PROCEDURE 


10 
baie Do not deviate from procedure. Perform procedure exactly as given. ll The rf wattmeter should indicate 25 watts (typical) for 
the 25 watt transceiver and 80 watts (typical) for the 
WARNING 80 watt transceiver. Carefully tighten locking nut on 
A4A2C1, making sure that setting is not disturbed 
High voltages, that could be lethal, are present at various points on the chassis and pins 1 through 4 of test socket J5. Use extreme 
caution when chassis is out of the case with power applied. 
CAUTION 
Do not keep transmitter keyed any longer than is required to make adjustment. When moving VOM leads on test socket J5, remove 
both leads to prevent possible damage to equipment. 
1 VOM (250 mV) A2C65 Set A2C65 at maximum capacitance. Set Channel 
J5-3 (+), J5-4 (-) A4A1C5 Selector switch at high frequency channel, Key trans- 
mitter and adjust A4A1C5 to obtain maximum VOM 
indication. Unkey. Key transmitter and adjust A2C65 
to obtain maximum VOM indication. Unkey. Repeat 
adjustments until no further increase is obtained on VOM. 

2 Same as Step 1 A4A1C5 Set Channel Selector switch at low frequency channel. Ke 
transmitter and adjust A4A1C5 to obtain maximum VOM 
indication. Unkey. 

WARNING 
| 
PA plate voltage is present at pin 2 of test socket J5 when transmitter is keyed. Therefore, the VOM will be 650 volts de above 
ground when connected between pins 1 and 2 of test socket J5 with transmitter keyed. 
3 VOM (2.5 volt) A4A2C1 Key transmitter and adjust A4A2C1 for a dip. . Unkey. 
J5-1 (+), J5-2 (-) Set TUNE/OPERATE switch at OPERATE. Key trans- 
mitter and readjust A4A2C1 for a dip. Unkey. 

4 VOM (10 volt) A4A1C5 Key transmitter and adjust A4A1C5 for peak indication. 

J5-3 (+), J5-4 (-) Unkey. 

5 VOM (2.5 volt) A4C5 Key transmitter and adjust A4C5 for an increase of 0.25 

J5-1 (+), J5-2 (-) A4A2C1 volt on VOM. Unkey. Key transmitter and adjust 
A4A2C1 for a dip. Unkey. Repeat adjusting A4C5 and 
A4A2C1 until a VOM indication of 1.65 volts is obtained 
for a 25 watt transceiver or 2.0 volts for an 80 watt 
transceiver. Make sure that A4A2C1 is adjusted for a 
dip as the last step. 

VOM (10 volt) A4A2C5 Key transmitter and set Channel Selector switch 

J5-3 (+), J5-4 (-) alternately at low and high frequency channels, noting 
VOM indication. Unkey. Adjust A4A2C5, with trans- 
mitter keyed, to obtain the same VOM indication at the 
low and high frequency channels. Unkey. 

7 VOM (2.5 volt) A4A2C1 Key transmitter and set Channel Selector switch 

J5-1 (+), J5-2 (-) alternately at low and high frequency channels, noting 
VOM indication. Unkey. Adjust A4A2C1, with trans- 
mitter keyed, to obtain the same VOM indication at the 
low and high frequency channels. 

Note 

This should be accomplished by setting the Channel 
Selector switch at the channel producing the highest 
indication and slowly adjust A4A2C1 to decrease the 
indication, 
Repeat steps 6 and 7 until the plate and grid currents are 
equalized at the high and low frequency channels. 

VOM (250 mV) A2C65 Key transmitter and set Channel Selector switch at each 

J5-5 (+), J5-11 (-) active channel, noting indication produced at ea¢h channel, 
Unkey transmitter and set Channel Selector switch at 
channel! that produced highest indication. Key transmitter 
and adjust A2C65 (increase capacitance to decrease indica- 
tion) to obtain VOM indication of 200 mV. Unkey. 


TABLE 4.11 PA ASSEMBLY A4 TUNING 
PROCEDURE 
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ABLE 4. 12 


EQUIRED TEST EQUIPMENT 


Dummy Load, 50 ohm, 100 watt 

Audio Signal Generator, Hewlett-Packard H] 
Carrier Deviation Meter, Marconi TF-791D 
390-ohm, 10%, 1/2 W Resistor 

1K, 10%, 1/2 W Resistor 


RELIMINARY CHECKS AND ADJUSTMENTS 


IM-1000 
MAINTENANCE 


Rotate VOLUME control fully counterclockw 
Set CONTROL switch at LOCAL (RF-401-2 ¢ 
Ensure that primary voltage is at proper ley 


RF-401-2 
RF-403-2 
RF-404-3 


ES. O Vdc 
132 6'vde 
27-3 Vdc 


Ensure that voltage, measured between pins 


VOM, is at +10 vde. 


NOTE: On RF-403-2 used in land mobile in 


vde indication. 


If not, adjust Al R68 t 


} 
} 


PAD FABRICA 
CONNECTION 


TUNING 
DEVIATION CHECK/ADJUSTMET USTMENT PROCEDURE 


Set audio signal generator controls to produce an output 
of 1 kHz at 2 volts rms (measured across pins E and F 
of J12). Set up carrier deviation meter and key trans- 
mitter. Make sure that no audio is applied (through 
microphone) to the transmitter, when keyed. Adjust 
audio signal generator frequency control to obtain maxi- 
mum indication on either positive or negative deviation, 
whichever is greater. Unkey. Indicated deviation 
should be 5 kHz. If indication is not correct proceed to 
step 2. 


A2R16 Key transmitter. Make sure that no audio is applied 
(through microphone) when transmitter is keyed. Ad- 
just A2R16 to obtain deviation indication of 5 kHz, on 
either positive or negative deviation. Unkey. Dis- 
connect all test equipment. 


TABLE 4.12 DEVIATION CHECK/ 
ADJUSTMENT PROCEDURE 
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/4.12 DEVIATION CHECK/ADJUSTMENT PROCEDURE 


RED TEST EQUIPMENT 


nmy Load, 50 ohm, 100 watt 

io Signal Generator, Hewlett-Packard HP-200AB or equivalent 
‘rier Deviation Meter, Marconi TF-791D or equivalent 

-ohm, 10%, 1/2 W Resistor 

10%, 1/2 W Resistor 


MINARY CHECKS AND ADJUSTMENTS 
ate VOLUME control fully counterclockwise. 


CONTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 
sure that primary voltage is at proper level, as follows: 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 27. 5 vde 


ure that voltage, measured between pins 14 (+) and 13 (-) of test socket J5 with 
M, is at+10 vde. If not, adjust Al R68 to obtain +10 vde indication. 

TE: On RF-403-2 used in land mobile installation, set Al R68 to obtain a +9. 25 
indication. 
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1 Audio signal generator 
(See figure below) 
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A2R16 
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PROCEDURE 


Set audio signal generator controls to produce an output 
of 1 kHz at 2 volts rms (measured across pins E and F 
of J12). Set up carrier deviation meter and key trans- 
mitter. Make sure that no audio is applied (through 
microphone) to the transmitter, when keyed, Adjust 
audio signal generator frequency control to obtain maxi- 
mum indication on either positive or negative deviation, 
whichever is greater. Unkey. Indicated deviation 
should be 5 kHz. If indication is not correct proceed to 
step 2. 


Key transmitter. Make sure that no audio is applied 
(through microphone) when transmitter is keyed. Ad- 
just A2R16 to obtain deviation indication of 5 kHz, on 
either positive or negative deviation. Unkey. Dis- 
connect all test equipment. 


TABLE 4.12 DEVIATION CHECK/ 
ADJUSTMENT PROCEDURE 
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PROCEDURE 


Set Channel Selector switch at channel to be checked. 

Key transmitter and note frequency indication on counter. 
Unkey. The frequency indication should be within -100 
cycles of channel frequency for channel being checked. 
Repeat for remaining channels. If indication is incorrect, 
proceed with step 2. 


.BLE 4,13 TRANSMITTER FREQUENCY CHEUNING 
JUSTMENT 


QUIRED TEST EQUIPMENT 


Electronic Frequency Counter, Hewlett-Pack 


Looking at rear of Channel Selector switch, locate switch 
terminal that is in contact with switch wiper. Identify 
switch position and crystal trimmer. Key transmitter 
and adjust this trimmer to obtain an indicationthat is 
within +100 cycles of the channel frequency. Unkey. 
Repeat for remaining channels. 


.ELIMINARY CHECKS AND ADJUSTMENTS 


Rotate VOLUME control fully counterclockwi 
Set CONTROL switch at LOCAL (RF-401-2 
Ensure that primary voltage is at proper id 


| 
RF-401-2 13. 6 vde | 
RF-403-2 13, 6 vde | 
RF-404-3 27. 5 vde 


Ensure that voltage, measured between pins 
VOM, is at +10 vde. If not, adjust A1R68 to 
“NOTE: On RF-403-2 used in land mobile ins’ 
vde indication. 
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13. TRANSMITTER FREQUENCY CHECK/ADJUSTMENT PROCEDURE 


D TEST EQUIPMENT 

onic Frequency Counter, Hewlett-Packard HP-5242, or equivalent 
NARY CHECKS AND ADJUSTMENTS 

- VOLUME control fully counterclockwise. 


INTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 
e that primary voltage is at proper level, as follows: 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 27. 5 vde 


e that voltage, measured between pins 14 (+) and 13 (-) of test socket J5 with 
is at +10 vde. If not, adjust A1R68 to obtain +10 vde indication. 

: On RF-403-2 used in land mobile installations, set Al R68 to obtain a +9. 25 
dication. 
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SWITCH 
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4,8 OR 12 


Set Channel Selector switch at channel to be checked. 

Key transmitter and note frequency indication on counter. 
Unkey. The frequency indication should be within : 100 
cycles of channel frequency for channel being checked. 
Repeat for remaining channels. If indication is incorrect, 
proceed with step 2. 


Looking at rear of Channel Selector switch, locate switch 
terminal that is in contact with switch wiper. Identify 
switch position and crystal trimmer. Key transmitter 
and adjust this trimmer to obtain an indication that is 
within +100 cycles of the channel frequency. Unkey. 
Repeat for remaining channels. 
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INPUT AT TEST EQUIPMENT 
STEP J1 AND TEST POINT INDICATION 

CHANNEL RF VOLTMETER ACROSS 80 mV MIN 
FREQUENCY R20 TO COMMON 
10 mV 

2 CHANNEL RF VOLTMETER ACROSS 80 mV MIN 
FREQUENCY R10 TO COMMON 
10 mV 


NO INPUT RF VOLTMETER AT 60 mV MIN 
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FIGURE 4. 9 - RF-401-2 MAIN FRAME 
SCHEMATIC DIAGRAM 
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NOTES 


1 ALL_ RESISTORS IN OHMS, 10%, 1/4 WATT, 


UNLESS OTHERWISE SPECIFIED 


2 ALL CAFACITORS IN PICO-FARADS. 
UNLESS OTHERWISE SPECIFIED, 
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disc, R6 Res, comp, 
>, 20 pf, 5%, 4.7K, 5%, 1/4W 
VDCW R7 Res, comp, 
Nise, Cer, 1.5K, 5%, 1/4W 
luf, +60%, -40%, Sl Power switch, see R3 
VDCW $2 TUNE/OPERATE switch S-0274 
Jise, ‘Cer, $3 LIGHT switch S-0273 
1 uf, +60%, -40%, S4 Channel Selector switch A483-0089 
VDCW $5 SPEAKER switch $-0273 
-1N4998 CR-0666 S6 CONTROL switch S-0272 
1N2071 CR-0001 TBl Terminal Block, TB-0473 
1N2071 CR-0001 3 terminals 
1N270 CR-0047 TB2 Terminal Block, TB-0507 
1N2071 CR-0001 11 terminals 
1N2071 CR-0001 XDSs1 Socket, light X-1011 
1N2071 CR-0001 Through 
Transmit DS-0073 XDS5 
Panel DS-0077 XF1 Fuse holder 
XF2 Fuse holder 
2.0 amp, F-0026 
-Blo 
0.5 amp, F-0008 
25.0 amp, F-0019 
J, 3 AG 
stor J-0003 
stor J-0816 
stor J-0505 
stor 483-0252 
, Lest J-0830 
tor MP-3988 
stor 483-0201 
stor 483-0308 
stor 483-0308 
stor 483-0308 
, Relay X-1005 
stor J-0827 
>tor J-0823 
tor MP-3988 
stor MP-3988 
stor MP-3988 
transmit/receive, K-0069 
volt de 
Converter, K-0066 
volt de 
or 483-0391 
or 483-0392 
or 483-0391 
ssembly 483-0216 
ssembly 483-0216 
ssembly 483-0216 
Yr, LS-0006 
ohms at 400 Hz 
OWER ADJUST R-3890 
trol, W.W., 
, oW 
omp, 
ohm, 5%, 1/4W 
“ME control, 
30%, 


io Log taper with 
iT switch 

.CH control, 
30%, 

2ar taper 

omp, 

Kk, 10%, 1/4W 
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FIGURE 4. 10 - RF-404-3 MAIN FRAME 
SCHEMATIC DIAGRAM 
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DESIG OEE ON NUMBER DESIG Lois ek ()5 NUMBER DESIG Bee AY IE | NUMBER DESIG eB i 8 | NUMBER 


Al Receiver Assembly, 484-0199 Cap, Disc, R6 Res, comp, 
see separate parts list NPO, 20 pf, 5%, 4.7K, 5%, 1/4W 
A2 Exciter Assembly, 484-0250 1 KVDCW R7 Res, comp, 
see separate parts list Cap, Disc, Cer, 1.5K, 5%, 1/4W 
A3 Oscillator Unit, 483-0300 0.01 uf, +60%, -40%, Sl Power switch, see R3 
see separate parts list 150 VDCW $2 TUNE/OPERATE switch S-0274 
A4 PA Assembly, 483-0150 Cap, Disc, Cer, 83 LIGHT switch 8-0273 
see separate parts list 0.01 uf, +60%, -40%, S4 Channel Selector switch A483-0089 
A5 Rectifier/Filter Assembly, 483-0360 150 VDCW 85 SPEAKER switch S-0273 
see separate parts list Diode , -1N4998 CR-0666 S6 CONTROL switch S-0272 
A6 Rectifier/ Filter Assembly, 483-0355 Diode, 1N2071 CR-0001 TBl Terminal Block, TB-0473 
see separate parts list Diode, 1N2071 CR-0001 3 terminals 
AZ Multiplier Assembly, 483-0218 Diode, 1N270 CR-0047 TB2 Terminal Block, TB-0507 
see separate parts list Diode, 1N2071 CR-0001 11 terminals 
A8& 136 Volt De/Ac Inverter, 484-0410 Diode, 1N2071 CR-0001 XDS1 Socket, light X-1011 
see separate parts list Diode, 1N2071 CR-0001 Through 
Ag Junction Board 483-0500 Light, Transmit DS-0073 XDS5 
cl Cap, Cer, C-4741 Light, Panel DS-0077 XF1 Fuse holder 
NPO, 10 pf, 5%, XF2 Fuse holder 
1 KVDCW 
ie2 Cap, Cer, Fuse, 2.0 amp, F-0026 
NPO, 12 pf, 5%, Slo-Blo 
1 KVDCW Fuse, 0.5 amp, F-0008 
C3 Cap, Cer, Fuse, 25.0 amp, F-0019 
NPO, 8.2 pf, 5%, 32 V, 3 AG 
1 KVDCW Connector J-0003 
C4 Cap, Cer, Connector J-0816 
NPO, 10 pf, 5%, Connector J-0505 
1 KVDCW Connector 483-0252 
C5 Cap, Cer, Socket, Test J-0830 
NPO, 10 pf, 5%, Connector MP-3988 
1 KVDCW Connector 483-0201 
C6 Cap, Cer, Connector 483-0308 
NPO, 10 pf, 5%, Connector 483-0308 
1 KVDCW Connector’ 483-0308 
C7 Cap, Cer, Socket, Relay X-1005 
NPO, 12 pf, 5%, Connector J-0827 
1 KVDCW Connector J-0823 
c8 Cap, Cer, Connector MP-3988 
NPO, 10 pf, 5%, Connector MP-3988 
1 KVDCW Connector MP-3988 
cg Cap, Cer, Relay, transmit/receive, K-0069 
NPO, 10 pf, 5%, 12-volt de 
1 KVDCW Relay, Converter, K-0066 
clo Cap, Cer, 12-volt de 
NPO, 12 pf, 5%, Inductor 483-0391 
1 KVDCW Inductor 483-0392 
Cl1 Cap, Cer, Inductor 483-0391 
NPO, 8.2 pf, 5% Coil Assembly 483-0216 
1 KVDCW Coil Assembly 483-0216 
C12 Cap, Cer, Coil Assembly 483-0216 
NPO, 10 pf, 5%, Speaker, LS-0006 
1 KVDCW 3.2 ohms at 400 Hz 
C13 Cap, Alum., Elect., LOW POWER ADJUST R-3890 
580 uf, -10%, +75%, control, W.W., 
15 VDCW 10K, 5W 
c14 Not used Res, comp, 
C15 Not used 390 ohm, 5%, 1/4W 
C16 Cap, Disc, VOLUME control, 
NPO, 20 pf, 5%, 5K, 30%, 
1 KVDCW Audio Log taper with 
C17 Cap, Disc, DPST switch 
NPO, 30 pf, 5%, SQUELCH control, 
1 KVDCW 5K, 307, 
cls Cap, Disc, Linear taper 


NPO, 20 pf, 5%, 
1 KVDCW 


Res, comp, 
8.2K, 10%, 1/4W 
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FIGURE 4. 10 - RF-404-3 MAIN FRAME 
SCHEMATIC DIAGRAM 
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RF PART 
DESCRIPTION NUMBER 
Disc, 
?0, 20 pf, 5%, 
<VDCW 
Disc, Cer, 


01 uf, +60%, -40%, 
0 VDCW 

Disc, Cer, 

01 uf, +60%, -40%, 
0 VDCW 

', 1N4998 

, 1N2071 

*, 1N2071 

, 1N270 

,» 1N2071 

,» 1N2071 

,» 1N2071 

,» Transmit 

, Panel 


2.0 amp, 
»-Blo 
0.3 amp, 
10.0 amp, 
V, 3AG 
sctor 
‘ctor 
»ctor 
sctor 
t, Test 
tector 
‘ctor 
‘ctor 
‘ctor 
‘ctor 
t, Relay 
‘ctor 
‘ctor 
ictor 
‘ctor 
‘ctor 
, transmit/receive, 
-volt de 
, Converter, 
-volt de 


\ssembly 
.ssembly 
.ssembly 

er, 

ohms at 400 Hz 
POWER ADJUST 
itrol, W.W., 

c, SW 

comp, 

)ohm, 5%, 1/4W 
ME control, 

’ 3 Ty 

lio Log taper with 
ST switch 

LCH control, 
30%; 

ear taper 

-omp, 

K, 10%, 1/4W 
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CR-0666 
CR-0001 
CR-0001 
CR-0047 
CR-0001 
CR-0001 
CR-0001 
DS-0074 

DS-0078 


F-0026 


F-0006 
F-0022 


J-0003 
J-0816 
J-0505 
483-0252 
J-0830 
MP-3988 
483-0201 
483-0308 
483-0308 
483-0308 
X-1005 
J-0827 
J-0823 
MP-3988 
MP-3988 
MP-3988 
K-0070 


K-0067 


483-0391 
483-0392 
483-0391 
483-0216 
483-0216 
483-0216 
LS-0007 


R-3980 


R-1239 


R-3888 


R-38s9 


R-0035 


REF 


DESIG DESCRIPTION 


RF-404-3 MAIN FRAME 


Res, comp, 

4.7K, 5%, 1/4W 
Res, comp, 

1.5K, 5%, 1/4W 
Power switch, see R3 
TUNE/OPERATE switch 
LIGHT switch 
Channel Selector switch 
SPEAKER switch 
CONTROL switch 
Terminal Block, 

3 terminals 
Terminal Block, 

11 terminals 
Socket, light 


Fuse holder 
Fuse holder 


RF PART REF 
NUMBER DESIG 


S-0274 
$-0273 
A483-0089 
$-0273 
S$-0272 
TB-0473 


TB-0507 
X-1011 


X-1006 
X-1006 


DESCRIPTION 


RF PART 
NUMBER 
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FIGURE 4. 11 - RF-403-2 MAIN FRAME 
SCHEMATIC DIAGRAM 
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MAINTENANCE 


REF RF PART REF RF PART 
DESIG DESCRIPTION NUMBER DESIG DESCRIPTION NUMBER 
RF-404-3 MAIN FRAME 


Receiver Assembly, 484-0199 c19 Cap, Disc, C-4745 
see separate parts list NPO, 20 pf, 5%, 
Exciter Assembly, 1 KVDCW 
see separate parts list Cap, Disc, Cer, 
Oscillator Unit, 0.01 uf, +60%, -40%, 
see separate parts list 150 VDCW 
PA Assembly, Cap, Disc, Cer, 
see separate parts list 0.01 uf, +60%, -40%, 
Rectifier/Filter Assembly, 150 VDCW 


484-0250 


483-0300 


483-0150 


483-0360 


see separate parts list CR1 Diode, 1N4998 CR-0666 
Rectifier/ Filter Assembly, 483-0355 CR2 Diode, 1N2071 CR-0001 
see separate parts list CR3 Diode, 1N2071 CR-0001 
Multiplier Assembly, 483-0218 CR4 Diode, 1N270 CR-0047 
see separate parts list CR5 Diode, 1N2071 CR-0001 
27.5 Volt Dc/Ac Inverter CR6 Diode, 1N2071 CR-OO00L 
see separate parts list CR7 Diode, 1N2071 CR-0001 
Junction Board 483-0500 DS1 Light, Transmit DS-0074 
Cap, Cer, C-4741 DSs2 Light, Panel DS-0078 
NPO, 10 pf, 5%, Through 
1 KVDCW DS5 
Cap, Cer, Fl Fuse, 2.0 amp, F-0026 
NPO, 12 pf, 5%, Slo-Blo 
1 KVDCW F2 Fuse, 0.3 amp, F-0006 
Cap, Cer, F3 Fuse, 10.0 amp, F-0022 
NPO, 8.2 pf, 5%, 32V, 3AG 
1 KVDCW Jl Connector J-0003 
Cap, Cer, J2 Connector J-0816 
NPO, 10 pf, 5%, J3 Connector J-0505 
1 KVDCW J4 Connector 483-0252 
Cap, Cer, J5 Socket, Test J-0830 
NPO, 10 pf, 5%, Connector MP-3988 
1 KVDCW Connector 483-0201 
Cap, Cer, Connector 483-0308 
NPO, 10 pf, 5%, Connector 483-0308 
1 KVDCW Connector 483-0308 
Cap, Cer, Socket, Relay X-1005 
NPO, 12 pf, 5%, Connector J-0827 
1 KVDCW Connector J-0823 
Cap, Cer, Connector MP-3988 
NPO, 10 pf, 5%, Connector MP-3988 
1 KVDCW Connector MP-3988 
Cap, Cer, Relay, transmit/receive, K-0070 
NPO, 10 pf, 5%, 24-volt de 
1 KVDCW Relay, Converter, K-0067 
Cap, Cer, 24-volt de 
NPO, 12 pf, 5%, Inductor 483-0391 
1 KVDCW Inductor 483-0392 
Cap, Cer, Inductor 483-0391 
NPO, 8.2 pf, 5%, Coil Assembly 483-0216 
1 KVDCW Coil Assembly 483-0216 
Cap, Cer, Coil Assembly 483-0216 
NPO, 10 pf, 5%, Speaker, LS-0007 
1 KVDCW 16 ohms at 400 Hz 


Cap, Alum, Elect., 


LOW POWER ADJUST R-3980 


310 uf, -10%, +75%, control, W.W., 
25 VDCW 10K, 5W 
Not used Res, comp, R-1239 
Not used 390 ohm, 5%, 1/4W 
Cap, Disc, VOLUME control, R-38s8s 
NPO, 20 pf, 5%, 5K, 30%, 
1 KVDCW Audio Log taper with 
Cap, Disc, s DPST switch 
NPO, 30 pf, 5%, SQUELCH control, R-3889 
1 KVDCW 5K, 30° 
Cap, Disc, Linear taper 
NPO, 20 pf, 5%, Res, comp, 
1 KVDCW ( 


8.2K, 10%, 1/4W 
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DESCRIPTION 


RF-404-3 MAIN FRAME 


Res, comp, 

4.7K, 5%, 1/4W 
Res, comp, 

1.5K, 5%, 1/4W 
Power switch, see R3 
TUNE/OPERATE switch 
LIGHT switch 
Channel Selector switch 
SPEAKER switch 
CONTROL switch 
Terminal Block, 

3 terminals 
Terminal Block, 

11 terminals 
Socket, light 


Fuse holder 
Fuse holder 


RF PART 
NUMBER 


S-0274 
S$-0273 
A483-0089 
S-0273 
S-0272 
TB-0473 


TB-0507 


X-1011 


REF 
DESIG 


DESCRIPTION 


RF PART 
NUMBER 
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FIGURE 4. 11 - RF-403-2 MAIN FRAME 
SCHEMATIC DIAGRAM 
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IM-1000 
MAINTENANCE 


RF. PART REF 


| RF PART REF RF PART 
}SCRIPTION NUMBER 


DESCRIPTION DESCRIPTION NUMBER 


DESIG NUMBER DESIG 


RF-403-2 MAIN FRAME 


ise : 


TB1 Terminal Block, TB-0433 
|, 20 pf, 5%, 3 terminals ; 
“DCW XDS1 Socket, light, transmit X-1011 
psc, XF1 Fuse holder X-1006 
}, 20 pf, 5%, XF2 Fuse holder X-1006 
yDCW 
pum. » Elec... 


y uf, +50%, -10%, 
DCW 


3AF1 CR-0079 
'1N270 CR-0047 
Transmit DS-0073 
*.0 amp, F-0026 
Blo 

).5 amp F-0008 
'5.0 amp, F-0019 
- ORE 

| connector J-0003 

d 

:or J-0505 
:or 483-0252 
Test J-0830 
or MP-3938 
:or 

jor 483-0201 
d 483-0308 
a 

Relay X-1005 
; 

or MP-3988 
or MP-3988 
or MP-3988 
sransmit/receive ; K-0069 
fe 

converter, K-0066 
ic 

: 483-0391 
: 483-0392 
. 483-0391 
3embly 483-0216 
sembly 483-0216 
sembly 483-0216 - 
E LS-0006 
shms at 400 Hz 

i 

mp, R-1239 
hm, 5%, 1/4W 
E control, R-3888 
30%, 


» Log Taper with 
? switch 

2H control, 

30%, 

ur taper 

1 


mp, 

, 5%, 1/4W 

Mp, 

, 5%, 1/4W 
witch, part of R3 
JPERATE switch 
1 


on channel selector A797-0059 
h 
on channel selector S-0050 
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MAINTENANCE 


REF RF PART REF RF PART REF 
DESCRIPTION NUMBER DESIG DESCRIPTION NUMBER DESIG 


RF PART REF RF PART 
DESCRIPTION eee vaeaae DESCRIPTION NUMBER 


RF-403-2 MAIN FRAME RF-403-2 MAIN FRAME 


Receiver Assembly, 484-0199 Cap, Disc, Terminal Block, 


see separate parts list 
Exciter Assembly, 
see separate parts list 
Oscillator Assembly, 
4-channel, 
see separate parts list 
Oscillator Assembly, 
2-channel, 
see separate parts list 
PA Assembly, 
see separate parts list 
Rectifier/Filter Assembly, 
see separate parts list 
Not used 
Multiplier Assembly, 
see separate parts list 
13.6 Volt Dc/Ac Inverter 
see separate parts list 
Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 
Cap, Cer, 
NPO, 12 pf, 5%, 
1 KVDCW 
Cap, Cer, 
NPO, 8.2 pf, 5%, 
1 KVDCW 
Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 
Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 
Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 
Cap, Cer, 
NPO, 12 pf, 5%, 
1 KVDCW 
Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 
Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 
Cap, Cer, 
NPO, 12 pf, 5%, 
1 KVDCW 
Cap, Cer, 
NPO, 8.2 pf, 5%, 
1 KVDCW 
Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 
Cap, Alum., Elect., 
580 uf, -10%, +75%, 
15 VDCW 
Cap, Disc, Cer, 
0.01 uf, +60%, - 40%, 
150 VDCW 
Cap, Disc, Cer, 
0.01 uf, +60%, -40%, 
150 VDCW 
Cap, Disc, 
NPO,.20 pf, 5%, 
1 KVDCW 
Cap, Disc, 
NPO, 30 pf, 5%, 
1 KVDCW 


484-0250 


483-0300 


483-0301 


483-0150 


484-0095 


483-0218 


484-0410 


C-4741 


NPO, 20 pf, 5%, 
1 KVDCW 
Cap, Disc, 
NPO, 20 pf, 5%, 
1 KVDCW 
Cap, Alum., Elec., 
1000 uf, +50%, -10%, 
20 VDCW 
Diode, 3AF1 
Diode, 1N270 
Light, Transmit 
Fuse, 2.0 amp, 
Slo-Blo 
Fuse, 0.5 amp 
Fuse, 25.0 amp, 
32V, 3AG 
Antenna connector 
Not used 
Connector 
Connector 
Socket, Test 
Connector 
Connector 
Connector 
Not used 
Not used 
Socket, Relay 
Not used 
Not used 
Connector 
Connector 
Connector 
Relay, transmit/receive, 
12 vde 
Relay, converter, 
12 vde 
Inductor 
Inductor 
Inductor 
Coil Assembly 
Coil Assembly 
Coil Assembly 
Speaker, 
3.2 ohms at 400 Hz 
Not used 
Res, comp, 
390 ohm, 5%, 1/4W 
VOLUME control, 
5K, 30%, 
Audio Log Taper with 
DPST switch 
SQUELGCH control, 
5K, 80%, 
Linear taper 
Not used 
Res, comp, 
4.7K, 5%, 1/4W 
Res, comp, 
1.5K, 5%, 1/4W 
Power switch, part of R3 
TUNE/OPERATE switch 
Not used 


4-position channel selector 


switch 


2-position channel selector 


switch 
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CR-0079 
CR-0047 
DS-0073 
F-0026 


F-0008 
F-0019 


J-0003 


J-0505 
483-0252 
J-0830 
MP-3938 


483-0201 
483-0308 


X-1005 


MP-3988 
MP-3988 
MP-3988 
K-0069 


K-0066 


483-0391 
483-0392 
483-0391 
483-0216 
483-0216 
483-0216 
LS-0006 


3 terminals 
Socket, light, transmit 
Fuse holder 
Fuse holder 


NOTES 
| ALL RESISTORS IN OHMS, 10%, 1/4 WATT, UNLESS 
OTHERWISE SPECIFIED 


2 ALL CAPACITORS IN PICO-FARADS UNLESS 
OTHERWISE SPECIFIED. 
3 777 DENOTES CHASSIS GROUND. 


4 CHANNEL SELECTOR,S4, SHOWN IN POS-i, AS 
SEEN FROM FRONT. 


RECTIFIER/FILTER ASSY 


3 GROUND 
£7 FILAMENT 
€5 FILAMENT 
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EXCITER TP6 
DISCRIMINATOR TP. 


CHASSIS 
2ND MULT TP’ 


LOW PASS FILTER 


FIGURE 4. 11 - RF-403-2 MAIN FRAME 


SCHEMATIC DIAGRAM 
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IM-1000 


RF PART 
ESCRIPTION NUMBER 


lise, 


), 20 pf, 5%, 
vDCW 
‘isc, 
), 20 pf, 5%, 
VDCW 
jlum., Elec. , 
duf, +50%, -10%, 
(DCW 
-3AF1 CR-0079 
} 1N270 CR-0047 
[Transmit DS-0073 
2.0 amp, F-0026 
“Blo 
0.5 amp F-0008 
25.0 amp, F-0019 
‘, 3 AG 
a connector J-0003 
>d 
tor J-0505 
tor 483-0252 
Test J-0830 
tor MP-3938 
tor 
tor 483-0201 
sd 483-0308 
id 
Relay X-1005 
3d 
3d 
tor MP-3988 
tor MP-3988 
tor MP-3988 
transmit/receive, K-0069 
dic 
converter, K-0066 
de 
Cc 483-0391 
te 483-0392 
c 483-0391 
;sembly 483-0216 
ssembly 483-0216 
;sembly 483-0216 
Re LS-0006 
phms at 400 Hz 
id 
pmp, 
phm, 5%, 1/4W 
EE control, 
330%, 


yo Log Taper with 
T switch 

‘CH control, 

330%, 

ar taper 

id 

pmp, 

ny 5%, 1/4W 

emp, 

:, 5%, 1/4W 
switch, part of R3 
IPERATE switch S-0279 
id 


;0n channel selector A797-0059 


Eh 
;0n channel selector 
Eh 
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MAINTENANCE 


REF 


DESIG 


RF PART REF RF PART 
Piatto Aaa NUMBER DESIG ST ap es NUMBER 


RF-403-2 MAIN FRAME 


TBl 


XDS1 
XF1 
XF2 


Terminal Block, 
3 terminals 
Socket, light, transmit 
Fuse holder 
Fuse holder 


IM-1000 
MAINTENANCE 


Stage 


DISCRI ATOR ‘ POIN] 
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FIGURE 4. 12 - RECEIVER ASSEMBLY A1 
SCHEMATIC DIAGRAM 
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FOIL) 


IM-1000 


MAINTENANCE 


REF RF PART REF RF PART REF 
DESIG DESCRIPTION NUMBER DESIG DESCRIPTION NUMBER DESIG 


RF-403-2 MAIN FRAME 


Receiver Assembly, 
Exciter Assembly, 


Oscillator Assembly, 
4-channel, 


Oscillator Assembly, 
2-channel, 


PA Assembly, 


Not used 
Multiplier Assembly, 


Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 12 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 8.2 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 12 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 12 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 8.2 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 

Cap, Alum., Elect. , 


15 VDCW 
Cap, Disc, Cer, 


150 VDCW 
Cap, Disc, Cer, 


150 VDCW 
Cap, Disc, 
NPO,.20 pf, 5%, 
1 KVDCW 
Cap, Disc, 
NPO, 30 pf, 5%, 
1 KVDCW 


see separate parts list 


see separate parts list 
see separate parts list 
see separate parts list 
see separate parts list 


Rectifier/Filter Assembly, 
see separate parts list 


see separate parts list 
13.6 Volt De/Ac Inverter 
see separate parts list 


580 uf, -10%, +75%, 


0.01 uf, +60%, - 40%, 


0.01 uf, +60%, -40%, 


484-0199 


484-0250 


483-0300 


483-0301 


483-0150 


484-0095 


483-0218 


484-0410 


C-4741 


C-4742 


Cap, Disc, 
NPO, 20 pf, 5%, 
1 KVDCW 

Cap, Disc, 
NPO, 20 pf, 5%, 
1 KVDCW 

Cap, Alum., Elec., 


1000 uf, +50%, -10%, 


20 YVDCW 
Diode, 3AF1 
Diode, 1N270 
Light, Transmit 
Fuse, 2.0 amp, 

Slo-Blo 
Fuse, 0.5 amp 
Fuse, 25.0 amp, 

32 V, 3AG 
Antenna connector 
Not used 
Connector 
Connector 
Socket, Test 
Connector 
Connector 
Connector 
Not used 
Not used 
Socket, Relay 
Not used 
Not used 
Connector 
Connector 
Connector 


Relay, transmit/receive, 


12 vde 
Relay, converter, 
12 vde 
Inductor 
Inductor 
Inductor 
Coil Assembly 
Coil Assembly 
Coil Assembly 
Speaker, 
3.2 ohms at 400 Hz 
Not used 
Res, comp, 
390 ohm, 5%, 1/4W 
VOLUME control, 
5K, 30%, 


Audio Log Taper with 


DPST switch 
SQUELCH control, 

5K, 30%, 

Linear taper 
Not used 
Res, comp, 

4.7K, 5%, 1/4W 
Res, cemp, 

1.5K, 5%, 1/4W 


Power switch, part of R3 
TUNE/OPERATE switch 


Not used 


4-position channel selector 


switch 


2-position channel selector 


switch 


C-4745 


CR-0079 
CR-0047 
DS-0073 
F-0026 


F-0008 
F-0019 


J-0003 


J-0505 
483-0252 
J-0830 
MP-3938 


483-0201 
483-0308 


X-1005 


MP-3988 
MP-3988 
MP-3988 
K-0069 


K-0066 


483-0391 
483-0392 
483-0391 
483-0216 
483-0216 
483-0216 
LS-0006 


$-0279 


A797-0059 


$-0050 
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RF PART 
NUMBER 


RF PART REF 


NUMBER DESIG DEAE Ls) 


DESCRIPTION 


RF-403-2 MAIN FRAME 


TB1 Terminal Block, 
3 terminals 
XDS1 Socket, light, transmit 
XF1 Fuse holder 
XF2 Fuse holder 


i 
| 


RECEIVER BOARD Al, VOLTAGE/RESISTANCE CHART IM-1 000 
f rf ‘ MAINTENANCE 
Votes a) RECEIVER BOARD Al, VOLTAGE/RESISTOR CHART (Continued) 


Erie [ seiner [coco 
—DISCAMINATOR TEST POUT 
LOW LEVE! ‘BA 
o ' 
12 REG, 
1 
1 
[| one | source | pram | cate | source | dram _| 
I 
\ 
\ 
3 LIMITER $55 KC 
1st AUDIO 
wist, BECEIVER a 
2N5245 ek pee 1a4 
6002 6002 7180 v | 
Md | 
| 
+1 | 
to | 
+55 AUDIO AMPL | 
| case | | cate | source _| one are 
Gate Source Drain it SQUELCH QUTeyT! 
us 
1002 (2) + LOCAL SQUELCHIEG 5 
1. Resistance Negative | REMOTE 7 
— rand 
oa) ON (1)| Ground meee + + = TONE Sai HI 2 
ositiv T 
OO i _REG 1Ov RECE NEL 
Ground L T ik A 1OV REGULATED! , 
a 7 
NOTES 820 tc ! 
(1) R x1 range | ALL RESISTORS IN OHMS. |OX ,1/4WaTT, w ro 1 
(2) Rx 100 range UNLESS OTHERWISE SPECIFIED aos uF : 
(3) R x 10,000 range 2 ALL CAPACITORS IN PICO-FARADS 20v 
©) UNLESS OTHERWISE SPECIFIED vi a x 2 
> € 
2. Measurements made with Simpson Model 260 VOM under no signal condition. 2 GrmenWIse SpecinieD UNLESS } T 
4 rh DENOTES CHASSIS GNO weur From! |5 3ft 1g cr 
3. Measurements shown are actual readings and may vary by 15%. MULTIPLIER | | J 70 R72 2 
S DENOTES COMMON LINE + =| 20.655MC v 470 3K ur 
4. Resistance measurements made with board disconnected. € ALL OC VOLTAGES REFERRED TO 1} leer 
“COMMON LINE 20 loa Ir aoe 
7.LL AC VOLTAGES REFERRED TO 150 Ged ¢ TO. t ‘Gs 
CHASSIS” GROUND a haa ne ensit2 A a resize 
8 VALUES FOR R49 AND R52 AS FOLLOWS: 27 oF 10K: cap 1 
VOLTAGE RAS | R52 NPO No! INa733 
12 V0l LOK 
c7e R73 
Z7VvOC |4.7K | SS 2K 150 * he 
oe 
9 CHANGES REQUIRED FOR BAND COVERAGE Vv v 
(TEM [132-14BMHZ | 148-174MHZ 1OVOC REGULATOR 
ca 12 i 
cs 10 
ce 12 
ce 47 
cié 12 
c3e 12 
chia 2, 
ci4 13-6. 
27 13-67 


Ic2 

PIN Seas RESISTANCE PIN tes RESISTANCE | 

1 48 3K aoe 7 

2 42 1.4m ae 9 

3 0.6 10K on 10 

: oS see FIGURE 4, 12 - RECEIVER ASSEMBLY Al 

= SCHEMATIC DIAGRAM 
6 075 aK 12 


RECEIVER ASSEMBLY Al COMPONENT LOCATION (UPPER FOIL) RECEIVER ASSEMBLY Al COMPONENT LOCATION (LOWER FOIL) 


iM-1000 
MAINTENANCE 


RF PART REF RF PART REF N RF PART 
NUMBER DESIG DESCRIPTION NUMBER DESIG DESCRIPTIO) NUMBER 


RECEIVER ASSEMBLY Al 


| R-0039 R57 Res, comp, R-0020 
Vy 470 ohm, 10%, 1/4W 
| R-0025 R58 Res, comp, R-0028 
Ww 2.2K, 10%, 1/4W 
| R-0018 R59 Res, comp, R-0036 
1/4W 10K, 10%, 1/4W 
| R-0036 R60 Res, comp, R-0036 
V 10K, 10%, 1/4W 
R-0021 R61 Res, comp, R-0040 
1/4W 22K, 10%, 1/4W 
R-0028 R62 Res, comp, R-0030 
V 3.3K, 10%, 1/4W 
R-0036 R63 Res, comp, R-0035 
V 8.2K, 10%, 1/4W 
R-0024 R64 Res, comp, R-0032 
4.7K, 10%, 1/4W 
R-0040 R65 Res, comp, R-0014 
V 150 ohm, 10%, 1/4W 
R-0040 R66 Res, comp, R-0031 
V 3.9K, 10%, 1/4W 
R-0042 R67 Res, comp, R-0029 
V 2.7K, 10%, 1/4W 
R-0039 R68 Res, Var, R-3713 
v 2K 
R-0031 R69 Res, comp, R-0029 
W 2.7K, 10%, 1/4W 
| R-0030 R70 Res, comp, R-0020 
W 470 ohm, 10%, 1/4W 
R-0020 R71 Res, comp, R-0223 
1/4W 820 ohm, 10%, 1/4W 
R-0031 R72 Res, comp, R-0030 
Ww 3.3K, 10%, 1/4W 
R-0031 R73 Res, comp, R-0025 
W 1.2K, 10%, 1/4W 
R-0020 R74 Res, comp, R-0031 
1/4W 3.9K, 10%, 1/4W 
R75 Res, comp, R-0043 
39K, 10%, 1/4W 
v R76 Res, comp, R-0044 
47K, 10%, 1/4W 
Yl Crystal, Frequency, Y-0910 
W 20.455 MHz 
RFI shield (first rf stage) B483-0235 
RFI shield (second rf B483-0235 
W stage) 
RFI shield (first mixer B483-0237 
stage) 
W 
y 
/4W 
W 
2W 
J 
W 
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IM-1000 
MAINTENANCE 


DOUBLER 


C55 c60 DRIVER C65 
PL LIB 5g Li4 AMPL LIS 9 LI6 AMPL ug 214 
El, RF OUTPUT 
(TO Pa) 
Lig 2 
V 


(TP-6) 
J2-13 


(TP-a) (TPS) 
J2-8 J2 10 


FIGURE 4, 13 - EXCITER ASSEMBLY A2 
SCHEMATIC DIAGRAM 
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IM-1000 
MAINTENANCE 


RF PART REF RF PART 
aay or RF PART RF PART REF Soran RF PART REF DESCRIPTION BEARS asta DESCRIPTION Te ee DESCRIPTION NUMBER 
beste pen sUMBER ees NUMBER DENG aie. ees: cere mes pee sa are oe ae eke — 
RECEIVER ASSEMBLY Al 
aa EET SS yeaa RECEIVER ASSEMBLY Al RECEIVER ASSEMBLY A1 MBLY 
| 11 Transistor, -0376 Res, comp, -0039 R57 Res, comp, R-0020 
c1 Cap, Dis, Cer, c-4794 C16 148-174 MHz Cap, Disc, Cer, Cap, Cer, C-0057 c88 Not used 132-148 MHz 2 same as 2N5486 2 Baa 18K, 10%, 1/4w » 470 ohm, 10%, 1/4W 
150 pf, 20%, (Cont) Cap, Disc, 0.1 uf, +80%, -20%, 0.2 uf, +80%, -20%, ep AGEECE Capmviecy Crary quiz Not used R30 Res, comp, R-0025 R58 Res, comp, R-0028 
1 KVDCW NPO, 12 pf, 5%, 25 VDCW 10 VDCW c90 Not used NPO, 25 pf, 5%, Qi3 Ae 1.2K, 10%, 1/4W 2.2K, 10%, 1/4W 
c2 Cap, Disc, Cer, C-0065 1 KVDCW Cap, Disc, Cer, Cap, Disc, Cer, C-2210 c9l Not used 1 kvDCw Qi4 Nopuned R31 Res, comp) R-0018 R59 Res, comp, R-0036 
0.01 uf, +60%, ~40%, C17 Cap, Var, 150 pf, 20%, 0.1 uf, +80%, -20%, 2 Nobused ete wae an Qs Transistor, 2N5172 Q-0027 330 ohm, 10%, 1/4W 10K, 10%, 1/4W 
15 VDCW 1.7 - 14,1 pf 1 KVDCW 25 VDCW c28 Not used (CBE. a et Qis Transistor, 2N5172 Q-0027 R32 Res, comp, R-00315 R60 Resse R-0036 
c3 Cap, Var, C-4644 cis Cap, Cer, Cap, Disc, Cap, Tant, C-6407 co4 Not used NPO, 20 Pi, 5%, Qi7 Transistor, 2NS5172 Q-0027 10K, 10%, 1/4W ane ae Ws 
1.7 - 14.1 pf 2.7 pf, 5%, NPO, 27 pf, 5%, 1.5 uf, 20%, C95 Cap, ae Cer, 1 KVDCM Pere Oia ReanisieeONEiTe e007 ae ee 2 ye a Ps a err 
c4 132-148 MHz 500 VDCW 1 KVDCW 50 VDCW 02 Duk, £80 %y 20%) (eS Ey ied qs Transistor, 2N5172 Q-0027 560 ohm, 10%, 1/4W 22K, 10%, 1/4W 
Cap, Disc, c-4744 Cap, Elect, Cap, Disc, Cap, Elect., C-1097 ' 25 VDCW NPO, 26 pf, 5%, Q20 Transistor, MJE-371 Q-0349 R34 Ree loomipy R-0028 R62 Ren eee R-0030 
NPO, 18 pf, 5%, 20 uf, +150%, -10%, NPO, 27 pf, 5%, 25 uf, +150%, -10%, C96 Cap, Mica, 1 KVDCW _ Q21 Transistor, 2N5172 Q-0027 ; %, 1 - eat 
1 KVDCW 50 VDCW 1 KVDCW 25 VDCW 330 pf, 5%, Diode, 1N4454 CR-0705 ae Feeders WaNetTa a 22K, 10%, 1/4W 3.3K, 10%, 1/4W 
é c97 Cap, Disc, Cer Diode, 1N4454 CR-0705 S , r00) R35 Res, comp, R-0036 R63 Res, comp, R-0035 
148-174 MHz Cap, Disc, Cer, Cap, Mica, Cap, Disc, Cer, C-0065 Py avant Notumea Q23 Transistor, MPS6534 Q-0329 10K, 10%, 1/4W 8.2K, 10%, 1/4W 
Cap, Disc, C-4742 150 pf, 20%, 180 pf, 5%, 0.01 uf, +60%, -40%, ae cae et endin Greene Q24 Transistor, MPS6530 Q-0331 R36 Res, comp, R-0024 R64 Res, comp, R-0032 
NPO, 12 pf, 5%, 1 KVDCW 500 VDCW 150 VDCW an as i ic SiNGTA areooi Q25 Transistor, MPS6534 Q-0329 1K, 10%, 1/4W 4.7K, 10%, 1/4W 
1 KVDCW Cap, Disc, Cer, Cap, Mica, Cap, Mylar, C-2106 32-148 MHz Se RRaril Ghovdr Q26 Transistor, 2N4919 Q-0338 R37 Res, comp, R-0040 R65 Res, comp, R-0014 
cs 132-148 MHz 0.001 uf, GMV, 82 pf, 5%, mein, 206%, commie F RH Q27 Transistor, 2N4922 Q-0335 22K, 10%, 1/4W 150 chm, 10%, 1/4W 
Cap, Cer, c-4610 Brow 500 VDCW 100 VDCW 3 eae 7 BR Not used Ri Bea yeeae, f R-0008 R38 Res, comp, R-0040 R66 Res, comp, R-0031 
1.2 pf, 5%, Cap, Disc, Cer, c-0001 Cap, Disc, Cer, Cap, Mylar, c-2111 ween Diode, Zener, 1N4733 CR-0664 47 ohm, 10%, 1/4W 22K, 10%, 1/4W 3.9K, 10%, 1/4W 
500 VDCW 0.001 uf, GMV, 0.01 uf, +60%, -40%, 0.0082 uf, 10%, ee seaiae Filter, Crystal B483-0211 R2 Bea, jeomp, R-0018 R39 Res, comp, R-0042 R67 Res, comp, R-0029 
148-174 MHz 500 VDCW 150 VDCW 100 VDCW “Eee Rieron Daal Sothotrniy 10 rel 2, 33K, 10%, 1/4W 2.7K, 10%, 1/4W 
Cap, Cer, c-4608 Cap, Mica, C-0152 Cap, Disc, Cer, Cap, Mylar, C-0803 epee ama Integrated Circuit, 1C-0002 BS pokmsed R40 Res, comp, R-0039 R68 Res, Var, R-3713 
1.0 pf, 5%, 1000 pf, 5%, 0.01 uf, +80%, -20%, 0.047 uf, 20%, E99 ea Type CA-3012 R4 Res, comp, : R-0012 18K, 10%, 1/4W 2K 
Gbps oO BE DEW peta C100 Cap, Dise, Ce Integrated Circuit 1C-0005 LOO okema 10 dy L/AW Ral Res, comp, R-0031 R69 Res, comp, R-0029 
cé 132-148 MHz Not used Cap, Mica, Cap, Disc, Cer, C-0001 TR Gahan ean mee Type CA-3008 RS Not used 3.9K, 10%, 1/4W 2.7K, 10%, 1/4W 
Cap, Disc, C-4747 Not used 2500 pf, 5%, 0.001 uf, GMV, pap ail Tne emeraisly 483-0226 RG Not used R42 Res, comp, R-0030 R70 Res, comp, R-0020 
NPO, 25 pf, 5%, Not used 500 VDCW 500 VDCW C101 (ea Terenas, 483-0226 R7 Not used 3.3K, 10%, 1/4W 470 ohm, 10%, 1/4W 
1 KVDCW Cap, Var, Cap, Disc, Cer, Cap, Tubular, Mylar, c-2118 Be i ng 2 Tacks tease aly, 483-0227 R8 Res,\comp, R-0024 R43 Res, comp, R-0020 R71 Res, comp, R-0223 
148-174 MHz 1.7 - 14.1 pf 0.1 uf, +80%, -20%, 0.033 uf, 10%, Apa! Inductor Assembly 483-0226 By shy HN) 470 ohm, 10%, 1/4W 820 ohm, 10%, 1/4W 
Cap, Disc, c-4742 Cap, Cer, 25 VDCW 200;VDCW, C102 Not used Inductor Assembly 483-0227 Ro Not used R44 Res, comp, R-0031 R72 Res, comp, R-0030 
NEO; 12 pf,/5%, 0.68 pf, 5%, Cap, Mica, Cap, Tant, Cees 103 Cap, Disc Inductor Assembly 483-0226 BH) Bea y cone See uty 3.9K, 10%, 1/4W 3.3K, 10%, 1/4W 
1 KVDCW 500 VDCW 1000 pf, 5%, 10 uf, 20%, ey ae: Choke, 1,0 mh, 10% L-0050 68 ohm, 10%, 1/4W R45 Res, comp, R-0031 R73 Res, comp, R-0025 
c7 Cap, Var, C-4644 Cap, Var, 500 VDCW 20 VDCW ieee Netiaed Ril Res, comp, R-0025 3.9K, 10%, 1/4W 1.2K, 10%, 1/4W 
1.7 -14.1 pf 1.7 - 14.1 pf Cap, Disc, Cer, C-0065 Cap, Tant, C-6448 C104 Cee aver Nefuied 1.2K, 10%, 1/4W R46 Res, comp, R-0020 RT4 Res, comp, R-0031 
cs 132-148 MHz Cap, Cer, 0.01 uf, +60%, -40%, 10 uf, 20%, Be Ape Notuped R12 Res, comp, R-0025 470 ohm, 10%, 1/4W 3.9K, 10%, 1/4w 
Cap, Cer, c-4626 150 pf, 20%, 150 VDCW 20 VDCW 5 sot ed Not used 1.2K, 10%, 1/4W R47 Not used R75 Res, comp, R-0043 
5.6 pf, 5%, 1 KVDCW Cap, Disc, Cer, C-2210 Cap, Disc, Cer, C-4794 C105 ean Diaetc. Not used R13 Res, comp, . R-0022 R48 Res, comp, R-0038 39K, 10%, 1/4W 
500 VDCW Cap, Var, 0.1 uf, +80%, -20%, 150 pf, 20%, as Paris Natdeed 680 ohm, 10%, 1/4W 15K, 10%, 1/4W R76 Res, comp, R-0044 
148-174 MHz 5.5 - 18 pf 25 VDCW 1 KVDCW 5 nee oe Not used R14 Res, comp, R-0038 R49 RF-401-2 47K, 10%, 1/4W 
Cap, Cer, C-4624 Cap, Tant, Cap, Dise, Cer, Cap, Disc, Cer, c-4794 ioe Caer ece Note 15K, 10%, 1/4W Res, comp, R-0026 Y1 Crystal, Frequency, Y-0910 
4.7 pf, 5%, 10 uf, 20%, 0.1 uf, +80%, -20%, 150 pf, 20%, TE AY ont Not used R15 Res, comp, R-0036 1.5K, 10%, 1/4W 20.455 MHz 
500 VDCW 20 VDCW 25 VDCW 1 KVDCW psn ial aa pidicton/ Aveo bly a.Var aaetGaeo f 10K, 10%, 1/4W RF-404-3 RFI shield (first rf stage) B483-0235 
cg Cap, Cer, C~4617 Cap, Var, C-6117 Cap, Mica, C-0140 Cap, Disc, Cer, C-4794 107 oa Sar Choke, 1.0 mh, 10% L-0050 R16 pesca aes R-0008 Res, comp, R-0030 RFI shield (second rf B483-0235 
4.2 pf, 5%, 5,5 - 18 pf 360 pf, 5%, 150 pf, 20%, A pf, 20%, Inductor Assembly, Var 483-0231 47 ohm, 10%, 1/4W 3.3K, 10%, 1/4W stage) 
500 VDCW 500 VDCW 1 KVDCW Vane Inductor Assembly, Var 483-0232 R17 Res, comp, PA R-0012 RF-403-2 RFI shield (first mixer B483-0237 
c10 Cap, Tant, C-6448 Cap, Disc, Cer, C-0065 Cap, Disc, Cer, C-2210 Cap, Disc, Cer, C-4794 c108 Gap) Tant Choke, Filter, 100 mh L-0575 100 ohm, 10%, 1/4W Res, comp, R-0026 stage) 
10 uf, 20%, 0.001 uf, +60%, -40%, 0.1 uf, +80%, -20%, 150 pf, 20%, aaRelnoe Choke, 1.0-uh, 10% L-0054 He BELO Seas R-1264 1.5K, 10%, 1/4W 
20 VDCW 150 VDCW 25 VDCW 1 KVDCW ‘pane Choke, 1,0 uh, 10% L-0054 oa a/eW R50 Res, comp, R-0043 
cll Cap, Tant, C-6448 Cap, Mica, C-0134 Cap, Mica, C-0142 Cap, Disc, Cer, C-4794 C109 Cap, Tant Not used R19 Res, comp, R-0024 39K, 10%, 1/4W 
10 uf, 20%, 220 pf, 5%, 430 pf, 5%, 150 pf, 20%, O16 ue, 10% Choke, 220 uh, 5% L-0067 ES Oa R51 Res, comp, R-0006 
20 VDCW 500 VDCW 500 VDCW 1 KVDCW Mae Choke, 1 mh, 10% L-0050 2H) Hess cons R-0024 33 ohm, 10%, 1/4W 
c12 Cap, Tant, C-6448 Cap, Disc, Cer, c-0001 Cap, Mica, c-0142 Cap, Disc, Cer, c-0001 facet enema cuties Inductor Assembly, Var 483-0234 oe NG R52 RF-401-2 
10 uf, 20%, 0.001 uf, GMV, 430 pf, 5%, 0.001 uf, GMV, 10 as 20%, Choke, 10 uh, 10% L-0057 R21 Res, comp, ” R-0004 Res, comp, R-0024 
20 VDCW 500 VDCW 500 VDCW 500 VDCW Fama Inductor Assembly, Var 483-0233 CERRINA 1K, 10%, 1/4W 
C13 Cap, Cer, C-4794 Cap, Disc, Cer, C-0065 Cap, Mica, C-0132 Cap, Disc, Cer, C-2210 cl Cap, Disc, Cer Transistor, Q-0376 R22 Res, comp, vay R-0012 RF-404-3 
150 pf, 20%, 0.01 uf, +60%, ~40%, 180 pf, 5%, 0.1uf, +80%, -20%, eae same as 2N5486 SD ES Res, comp, R-0032 
1 KVDCW 150 VDCW 500 VDCW 25 VDCW i ote os ‘Transistor, Q-0376 R23 Res, comp, R-0039 4.7K, 10%, 1/4W 
ci4 Cap, Var, C-4644 Cap, Mica, Cap, Mica, c-0135 Cap, Disc, Cer, C-2210 c12 Biren same as 2N5486 EES OY a ea AN RF-403-2 
1.7 - 14.1 pf 130 pf, 5%, 240 pf, 5%, 0.1 uf, +80%, -20%, a 001 uf, GMV Transistor, Q-0376 Ree Ber comy,) R-0039 Res, comp, R-0024 
cis Cap, Cer, C-4604 500 VDCW 500 VDCW 25 VDCW aa same as 2N5486 18K, 10%, 1/4W 1K, 10%, 1/4W 
0.68 pf, 5%, Cap, Dise, Cer, Cap, Mica, C-0143 Cap, Disc, Cer, C~0065, cits capers eine Not used R26 Beacon ae R-0028 R53 Res, W.W., R-3845 
500 VDCW 0.01 uf, +60%, -40%, 470 pf, 5%, 0.01 uf, +60%, -40%, ee alc "10% Not used : 2.2K, 10%, 1/4W 0.56 ohm, 10%, 2W 
c1é6 132-148 MHz 150 VDCW 500 VDCW 150 VDCW 6 VDCW rl} Transistor, 2N5172 Q-0027 R26 Res, comp, R-0012 R54 Res, comp, R-0041 
Cap, Disc, c-4743 Cap, Disc, Cer, Cap, Tant, Cap, Mica, c-0111 Transistor, Q-0376 LOO oti Liye a 27K, 10%, 1/4W 
NPO, 15 pf, 5%, 0.01 uf, +60%, -40%, 1,5 uf, 20%, 27 pf, 5%, Saimelab ZNEABG R27 Res, comp, ; R-0012 RSS Res; comp} R-0024 
1 KVDcW 150 VDCW 50 VDCW 500 VDCW Transistor, 2N3905 Q-0356 100/ohm,;, 20%, 1/4W 1K, 10%, 1/4W 
Cap, Tant, Cap, Tant, Cap, Disc, me 7 C-0065 Transistor, MPS706 Q-0017 Ras cee beat aw R-0039 R56 Res, comp, R-0033 
10 uf, 20%, 0.1 uf, 10%, 0.01 uf, +60%, -40%, sistor,.MPS706 ~( » 10m 5.6K, 10%, 1/4W 
Trani Q-0017 %, 1/: 
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Resistance 


TRANSMIT 
INJECTION 


‘SPEECH EMITTER 
MIKE CLIPPER FOLLOWER 


AMPL, 


PHASE 
MODULATOR 


Reciov | 
TRANSMIT 3 


t 

J2V TRANSMIT 12 + 
' 

re 


ty Use 11-megohm VTVM at this point, 
2, Resistance Negative COMMON 11 t 
iy ee et a poz aoa % oe! Hs 


(2) Rx 100 range Ground 
(3) RX 10, 000 range 

Measurements made with Simpson Model 260 VOM under no signal condition. 
Measurements shown are actual readings and may vary by 157, 

Resistance measurements made with board disconnected. 


Elo ae output 
{To Pa) 
£2, 


¢ 


| ALL RESISTORS 1/4 WATT,IO% UNLESS OTHERWISE SPECIFIED 
2 CAPACITOR VALUES IN PF 

UNLESS OTHERWISE SPECIFIED C66 C67 CEB c6o £70 c7h 
3 INDUCTORS ARE IN MICROHENRIES WHERE SHOWN. ‘p01 “00! “O01 201 ‘D0! 
4 TRANSISTORS Q6 TO G9 REQUIRE HEAT SINKS 
5 SZOENOTES CIRCUIT BOARD GROUND 
6 /J7 DENOTES CHASSIS GROUND 
7 CHANGES REQUIRED FOR BAND COVERAGE 


ge 


s243 


128 v0 


FIGURE 4, 13 - EXCITER ASSEMBLY A2 
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RF PART REF RF PART REF RF PART 
YESCRIPTION NUMBER DESIG DESCRIPTION NUMBER DESIG DESCRIPTION NUMBER 


EXCITER ASSEMBLY A2 


comp, R-0041 R43 Res, comp, 

7K, 5%, 1/4W 2.2K, 10%, 1/4W 
comp, R-1229 R44 Res, comp, 

50 ohm, 5%, 1/4W 2.2K, 10';, 1/4W 
comp, R-0040 R45 RF-403-2 only 
2K, 10%, 1/4W Res, comp, 
comp, R-0048 15 ohm, 10%, 1/4W 
0K, 10%, 1/4W R46 RF-403-2 only 
comp, R-0027 Res, comp, 
8K, 10%, 1/4W 15 ohm, 10%, 1/4W 
Var., R-3715 R47 Res, comp, 

)K 390 ohm, 10%, 1/4W 
comp, R-0039 Heat sink for Q6 
3K, 10%, 1/4W Heat sink for Q7 
comp, R-0025 Heat sink for Q8 
2K, 10%, 1/4W Heat sink for Q9 
comp, R-0002 

5 ohm, 10%, 1/4W 

comp, R-0044 

1K, 10%, 1/4W 

comp, R-0044 

TK, 10%, 1/4W 

comp, R-0044 

7K, 10%, 1/4W 

comp, R-0034 

8K, 10%, 1/4W 

comp, R-0016 

0 ohm, 10%, 1/4W 

comp, R-0039 

1K, 10%, 1/4W 

comp, R-0011 

ohm, 10%, 1/4W 

comp, R-0040 

K, 10%, 1/4W 

comp, R-0011 

»>ohm, 10%, 1/4W 

comp, R-0043 

K, 10%, 1/4W 

comp, R-0020 

0 ohm, 10%, 1/4W 

W.W., R-3914 

ohm, 2W 

comp, R-0020 

0 ohm, 10%, 1/4W 

W.W., R-3907 

ohm, 2W 

comp, R-0020 

0 ohm, 10%, 1/4W 

Wi W iets R-3900 

51 ohm, 2W 

comp, R-0060 

meg, 10%, 1/4W 

comp, R-0064 

2 meg, 10%, 1/4W 

comp, R-0032 

7K, 10%, 1/4W 

comp, R-0020 

0 ohm, 10%, 1/4W 

comp, R-0012 


0 ohm, 10%, 1/4W 
[58 MHz 

comp, 

ohm, 10%, 1/4W 
74 MHz 


comp, R-0010 
ohm, 107, 1/4W 
comp, R-0020 


0 ohm, 10%, 1/4W 
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a REF RF PART RF PART REF RF PART REF RF PART REF RF PART REF RF PART 
peso ee ee ee pea wii penne ee Dogg epee Saskia tigers =e prersl x: ROSES 
seaieee ee 
Cap, Tant, canipiot cer: a patie ae cs0 158-174 MHz cR4 Diode, VVC, MV836 CR-0667 Res, comp, R-0041 Ras Res, comp R-0028 ] 
2.2uf, 20%, 0.001 uf, GMV, Raa nt, 8% u (Cont) Cap, Disc, es c-4740 CRS Diode, VVC, MV836 CR-0667 27K, 5%, 1/4W 2.2K, 10%, 1/4W 
er Sa whee NEO Bt ote, nee pf, +0.5%, CRG oo RF~404-3 only Res, comp, R-1229 Rad Res, comp, R-0028 
Cap, Disc, Diode, 1N2071 CR-0001 150 ohm, 5%, 1/4W 2.2K, 10"), 1/4W 
2 aryace Sa are an lis cao can Tae) a c-4749 C51 erie Cer, C-4736 Li Coil Assembly, Var 483-0260 Res, comp, R-0040 R45 RF-403-2 only 
1 KVDcw 150 VDCW 3 Bee » 5%) sated pf, 5%, L2 Coil Assembly, Var 483-0260 22K, 10%, 1/4W Res, comp, R-0002 
Cap, Tant, Cap, Disc, Cer, ae ee Caen és Shs L3 Coil Assembly, Var 483-0261 Res, comp, R-0048 15 ohm, 10%, 1/4W 
0.47 uf, 20%, 0-001 uf, GMV, wes iy 5% Ps ee Cer, c-0001 14 Coil Assembly, Var 483-0261 100K, 10%, 1/4w R46 RF-403-2 only 
35 VDCW 500 VDCW Ae eee aah 15 Coil Assembly, Var 483-0262 Res, comp, R-0027 Res, comp, R-0002 
Cap, Tant, Cap, Disc, Cer, cananieg meee ane esl ee weit L6 Coil Assembly, Var 483-0262 1.8K, 10%, 1/4W 15 ohm, 10%, 1/4W 
0.33 uf, 10%, 0.1 uf, +80%, -20%, ae af one " rs a SH ee L7 Coil Assembly, Var 483-0263 Res, Var., R-3715 Ra7 Res, comp, R-0019 
35 VDCW 25 VDCW 1KVDCw 130 vDeW t ca ene, hie iesigas re. Sera Mee 
Cap, Disc, Cer, , Dise, 0} ssembly 483-0269 Reg, comp, R-0039 Heat sink for Q6 X-1007 
ae Bran? aoe eases cap, = =m C-0001 C54 Cap, Dire ee C-2210 L10 Coil, 100 uh L-0051 isk, 10%, 1/4W Heat sink for Q7 X-1008 
25 VDCW 1 KVDCW Reb ent , a a 10%, -20%, Lil Coil Assembly 483-0269 Res, comp, R-0025 Heat sink for Q§ X-1008 
Cap, Tant, NaacTka Mars spate Nee Ae pete ee Liz Coil Assembly 483-0269 1.2K, 10%, 1/4W Heat sink for Q9 B484-0192 
CES FN Cap, Disc, Cap, Disc c-4743 aes tla ai ie rareeraied eae Bee come Sua 
20 VDCW NPO, 2.7 pf, +0.5 pf, NPO, 15 pf, 5%, 656 ie - Li4 132-148 MHz 15 ohm, 10%, 1/4W 
Cap, Disc, Cer, 1 KVDCW rama Be ea ae Cree Coil Assembly 483-0266 Res, comp, R-0044 
0.001 uf, GMV, 148-174 MHz Raatirananae Bi canes ee anes 148-174 MHz 47K, 10%, 1/4W 
500 VDCW Cap, Disc, Cap, Disc ever 4 Gant ae Coil Assembly 483-0264 Res, comp, R-0044 
Cap, Tubular, Mylar, NPO, 2.2 pf, +0.5 pf, NPO, 12 pf, 5%, eavnnyeny LIS Coil Assembly 483-0266 47K, 10%, 1/4W 
0.01 uf, 10%, TKVDCW pipe AD Pes eae as nee L16 Coil Assembly 483-0264 Res, comp, R-0044 
100 VDCW cap, Disc, Bete anes eaten e 2a cen a -0065 L17 Coil Assembly 483-0267 47K, 10%, 1/4W 
Cap, DM, NPO, 27 pf, 5%, Saat Cn eH rece oe Ne Bae atte Res, comp, R-0034 
3900 pf, 5%, 1 KVDCW case oa a a a ber Coil Assembly 483-0275 6.8K, 10%, 1/4W 
500 VDCW Cap, Disc, Cap, Tant c-6449 ‘0.1 uf, +80%, -20%, nage aaa ee site oe 
Cap, DM, NPO, 30 pf, 5%, 15 uf, 20% ape ee Coil Assembly 483-0265 220 ohm, 10%, 1/4W 
910 pf, 5%, 1 KVDCW 20 VDCW an Rye: es Lig Coil Assembly 483-0268 Bes comp, R-0039 
500 VDCW Cap, Disc, 132-148 MHz * 7a ee? C-4642 ae Net used 4 isK, 10%, 1/4W 
Cap, Dis » 5%, feet 4 OL 288M L-0035 Res, comp, -0011 
pe ore pe 5% cory ore C-4743 cel Cap, Air Var., C-4644 L22 Coil, 1.0 mh L-0050 4 ae, 10%, 1/4W ay 
1 KVDCW Cap, Dise, Cer, TCG Gp Ce cee Eas Coil, 15 uh L-0084 Res, comp, R-0040 
Cap, Tant, 0.001 uf, GMV, Pe, P Die ete C-0001 Lea Coil, 1.0 mh L-0050 22K, 10%, 1/4W 
2.2 uf, 20%, 500 VDCW Cap, Dise c-4742 500 VDCW = ot ee eee come, nL 
20 VDCW Cap, Disc, Cer, NPO, 12 pf, 5% arn ean " Eee Coil, 0.47 uh L-0028 §2 ohm, 10%, 1/4W 
Cap, Tant, 0.001 uf, GMV, tae ae Cer C-0065 L27 Coil, 0.47 uh L-0028 Res, comp, R-0043 
0.47 uf, 20%, 500 VDCW rset aRtane Pa it %, -40%, L28 Coil, 0.15 uh L-0074 89K, 10%, 1/4W 
Be DCW Cap, Disc, Cer, c-0001 Cap, Disc c-4741 co4 Cap, Dise, Ce c-221 = Be eee Sane rey come: 0020 
Cap, Disc, 0.001 uf, GMV, NPO, 10 pf, 5% Gul eeees dae Ce Transistor, 2N5172 Q-0027 470 ohm, 10%, 1/4W 
150 pf, 20%, 500 VDCW iKvpcw . gE eae a 8, Qs Transistor, 2N5172 Q-0027 Res, W.W., R-3914 
1 KVDCW Cap, Disc, Cer, 148-158 MHz C65 mya : Ce Transistor, 2N4072 Q-0033 2 ohm, 2W 
“Cap, Disc, Cer, 0.001 uf, GMV, Cap, Dise naa P ; ae tn CAs Q5 Transistor, 2N4072 Q-0033 Res, comp, R-0020 
0.1 uf, +80%, -20%, 500 VDCW NPO, 8-2 pf, £0.5 pf cee eS ae ean . 26 Transistor, 2N4072 Q-0033 470 ohm, 10%, 1/4W 
25 VDCW Cap, Disc, Cer, c-2210 1KvDcw Ae Na oe pret ar Transistor, 2N4427 Q-0343 Res, W.W., R-3907 
Cap, DM, 0.1 uf, +80%, -20%, 158-174 MHz 25 sa pe Qs Transistor, 2N3924 Q-0345 7 ira, 2W 
360 pf, 5%, 25 VDCW Cap, Disc eared cer f Qs Transistor, 2N3925 Q-0031 Res, comp, R-0020 
500 VDCW. 132-148 MHz NPO, 6.8 pf, 40.5 pf oar aae oma = oe eG seaone? af eee co Oe aad 
Cap, Disc, Cer, Cap, Disc, 1Kvpcw 500 Se 2.7K, 20%, 1/4W Res, W.W., R-3900 
0,005 uf, +60%, ~40%, NPO, 56 pf, 5%, 132-148 MHz ces Caphinisace on Re Bees Coy, R-0023 0.51 chm, 2W 
150 VDCW 1 KvDcW caattese cate a Ae as 0001 820 ohm, 10%, 1/4W Res, comp, R-0060 
Cap, Disc, Cer, 148-174 MHz 1.2 pf, 5%, ana R3 Res, comp, R-1241 lmeg, 10%, 1/4W 
0.001 uf, GMV, Cap, Disc, 500 VDCW AO Can DERG conn EAI enh Spe Ne Res, comp, R-0064 
500 VDCW NPO, 47 pf, 5%, 148-174 MHz in tet hse : ae Res, comp, R-1271 2.2 meg, 10%, 1/4W 
Cap, DM, 1 KVDCW Cap, Cer c-4608 Boe Me 8.2K, 5%, 1/aw Res, comp, R-0032 
560 pf, 5%, 132-148 MHz 1.0 pf, 5% ai ante ee Res, comp, R-1271 4.7K, 10%, 1/4W 
500 VDCW Cap, Disc, 500 VDCW. ae rae wae C-0001 8.2K, 5%, 1/4W Res, comp, R-0020 
Cap, Disc, Cer, NPO, 3.3 pf, +0.5 pf, 132-148 MHz 500 vpcw ; “a pee 1/4W ake =. Suma + 
0.005 uf, + ~ “ = . " Ss, comp, ~0012 
Pisa 60%, See CapiDieasy ae C-4743 C71 cep, Dees Cer, c-o001 R7 Res, comp, R-1273 100 ane 10%, 1/4W aie 
Cap, Dise, Cer, Cap, Dise, C-4732 LKVDCwW 500 cm 24 10K, 5%, 1/4W 132-158 MHz 
0.001 uf, GMV, NPO, 2.7 pf, 0.5 pf, 148-158 MHz cR1 RF-401-2, RF-404-3 only Posen eee Res, comp, ‘ R-0008 
500 VDCW 1 KVDCW Cap, Disc c-4741 : Pa oy : 15K, 5%, 1/4W 47 ohm, 10%, 1/4W 
anuanta ee, Pose ait BaD tee Diode, 1N2071 CR-voul R9 Res, comp, R-1281 158-174 MHz 
0.001 uf, GMV, Gan. Dine Ps SRC + 5%, CR2 Diode, mNzOR CR-v0001 22K, 5%, 1/4W Res, comp, R-0010 
500 VDCW NPO, aa pf, 5%, CR3 Diode, 1N2071 CR-ovol R10 Res, comp, R-1281 68 ohm, 107, 1/4W 
1 KVDCW 22K, 5%, 1/4W Res, comp, R-0020 
470 ohm, 10%, 1/4W 
! _ Seal a 
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Voltage (DC) Resistance 
Base Collector Collector 


Da 
a 
ea, 


Ji 


L___5 |+IOV RECEIVE 


| INJECTION 


NOTES: | 
— i pet. 2 | e1ov TRANSMIT 
te Resistance Negative ca¥ | 
Ground Positive W714 jo | RECEIVE 
iat Ground 


(1) Rx 1 range 
(2) Rx 100 range 
(8) Rx 10,000 range 


3 | TRANSMIT 
I INJECTION 


| 
>————> 2 | CHANNEL 4 


ae Measurements made with Simpson Model 260 VOM, under no signal condition. 
7 Rex 
-, | | eT wd 
3s Measurements shown are actual readings and may vary by 15%. BOS ee l Sa 
| 
i €. 
4, Resistance measurements made with board disconnected. Tate lhe = 
! | 
I 
7! CHANNEL I 
7 i 
| | 
+> 6 ,+10V 
age 
clo 30 * + 
17-14 NPO NPO R20 R21 R22 R23 
1OK 10K \OK 1OK 
zn 
1oK 
4 | a 
jz J 
NOTES: 


|,ALL RESISTORS 1/4W, 10% UNLESS OTHERWISE SPECIFIED 
2.ALL CAPACITORS IN PICO FARADS UNLESS OTHERWISE SPECIFIED 
3 CONNECTIONS TO ‘COMMON’ARE SHOWN 


4 CONNECTIONS TO ‘CHASSIS ARE SHOWN = 
5 ASTERISK(®) INDICATES COMPONENTS NOT USED IN TWO CHANNEL SETS. 


OSCILLATOR ASSEMBLY A3 
COMPONENT LOCATION 


FIGURE 4, 14 - OSCILLATOR ASSEMBLY A3 
SCHEMATIC DIAGRAM 
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nel oscillator only 
isc, 


Transistor, 2N3638A 
Transistor, 2N3644 


Crystal, Receive 
(specify frequency) 


eelonpi ono ws Transistor, 2N3638A Crystal, Receive 

VDCW Transistor, 2N3644 (specify frequency) 

nel oscillator only 4-channel oscillator only 4-channel oscillator only 

isc, Res, comp, Crystal, Transmit 

), 30 pf, 5%, 4.7K, 10%, 1/4W (specify frequency) 

VDCW 4-channel oscillator only 4-channel oscillator only 

ar, Res, comp, Crystal, Transmit Y-0912 
-14 pf 4.7K, 10%, 1/4W (specify frequency) 

isc, Res, comp, Crystal, Transmit Y-0912° 
yy, 15 pt, 5%, 4.7K, 10%, 1/4W (specify frequency) 

VDCW Res, comp, Crystal, Transmit Y-0912 
isc, 4.7K, 10%, 1/4W (specify frequency) 

), 30 pf, 5%, Res, comp, Crystal clamp B483-0306 
VDCW 4.7K, 10%, 1/4W Crystal clamp gasket B483-0307 
bg Res, comp, 

-14 pf 1K, 10%, 1/4W 

isc, Res, comp, 

, 15 pf, 5%, 330 ohm, 10%, 1/4W 

VDCW Res, comp, 

isc, 330 ohm, 10%, 1/4W 

), 30 pf, 5%, 4-channel oscillator only 

VDCW Res, comp, 

isc, 4.7K, 10%, 1/4W 

), 260 pf, 5%, 4-channel oscillator only 

VDCW Res, comp, 

isc, 4.7K, 10%,°1/4W 

), 120 pf, 5%, Res, comp, 

VDCW 4.7K, 10%, 1/4W 

er, Res, comp, 

5 uf, +80%, -20%, 4,7K, 10%, 1/4W 

VDCW Res, comp, 

isc, 4.7K, 10%, 1/4W 

jl uf, GMV, Res, comp, 

VDCW 1K, 10%, 1/4W 

er, Res, comp, 


uf, +60%, -40%, 
VDCW 
er, 


100 ohm, 10%, 1/4W 
Res, comp, 
330 ohm, 10%, 1/4W 


uf, +60%, -40%, Res, comp, 

VDCW 100 ohm, 10%, 1/4W 

ant, Res, 

f, 20%, 1.8K, 10%, 1/4W 

DCW Res, 

er, 4.7K, 10%, 1/4W 

pf, 20%, 4-channel oscillator only 

TDCW Res, comp, 

er, 10K, 10%, 1/4W 

pf, 20%, 4-channel oscillator only 

DCW Res, comp, R-0036 
er, 10K, 10%, 1/4W 

pf, 20%, Res, R-0036 
DCW 10K, 10%, 1/4W 

1el oscillator only Res, R-0036 
PS-5874 CR-0662 10K, 10%, 1/4W 

1el oscillator only Res, R-0032 
PS-5874 CR-0662 4.7K, 10%, 1/4W 

PS-5874 CR-0662 Res, comp, R-0012 
PS-5874 CR-0662 100 ohm, 10%, 1/4W 

1el oscillator only 4-channel oscillator only 

PS-5874 CR-0662 Crystal, Receive, 

1el oscillator only (specify frequency) 

PS-5874 CR-0662 4-channel oscillator only 

PS-5874 CR-0662 Crystal, Receive 

PS-5874 CR-0662 (specify frequency) 

PhO uh L-0054 
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_IM-1000 
MAINTENANCE 


a ae 


PA GRID BOARD ASSEMBLY 
A4A1 COMPONENT LOCATION 


[ ch T2 
[[carzcor assy, 1 
- AAA 


El 
RF INPUT 


3 
}O 
£2 
COMMON 
| cl 


NOTES: 
| UNLESS SPECIFIED OTHERWISE, ALL RESISTORS ARE IN OHMS, |/2 WATT, 10 %TOL.y 


ALL CAPACITORS ARE IN PICOFARAD, 
2h DENOTES CHASSIS GROUND 


3 C3 1S 12 PF FOR 132-148 MHZ AND 82PF FORI48-I74MHZ 
‘ 


FIGURE 4.15 - PA ASSEMBLY A4 SCHEMATIC 
DIAGRAM 
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REF 


DESIG 


cl 


C2 


C3 


C4 


C6 


c9 


C10 


Cll 


C12 


C13 


C14 


C15 


C16 


C17 


C18 


cl19 


C20 


C21 


DESCRIPTION 


4-channel oscillator only 
Cap, Var, 
1.7-14 pf 
4-channel oscillator only 
Cap, Disc, 
NPO, 15 pf, 5%, 
200 VDCW 
4-channel oscillator only 
Cap, Disc, 
NPO, 30 pf, 5%, 
200 VDCW 
4-channel oscillator only 
Cap, Var, 
1,7-14 pf 
4-channel oscillator only 
Cap, Disc, 
NPO, 15 pf, 5%, 
200 VDCW 
4-channel oscillator only 
Cap, Disc, 
NPO, 30 pf, 5%, 
200 VDCW 
Cap, Var, 
1,.7-14 pf 
Cap, Disc, 
NPO, 15 pf, 5%, 
200 VDCW 
Cap, Disc, 
NPO, 30 pf, 5%, 
200 VDCW 
Cap, Var, 
1.7-14 pf 
Cap, Disc, 
NPO, 15 pf, 5%, 
200 VDCW 
Cap, Disc, 
NPO, 30 pf, 5%, 
200 VDCW 
Cap, Disc, 
NPO, 180 pf, 5%, 
200 VDCW 
Cap, Disc, 
NPO, 82 pf, 5%, 
200 VDCW 
Cap, Cer, 
0.02 uf, +60%, -40%, 
150 VDCW 
Cap, Disc, Cer, 
0.01 uf, +60%, -40%, 
150 VDCW 
Cap, Disc, 
0.001 uf, GMV, 
500 VDCW 
4-channel oscillator only 
Cap, Var, 
1.7-14 pf 
4-channel oscillator only 
Cap, Disc, 
NPO, 15 pf, 5%, 
200 VDCW 
4-channel oscillator only 
Cap, Disc, 
NPO, 30 pf, 5%, 
200 VDCW 
4-channel oscillator only 
Cap, Var, 
127-14 pf 


IM-1000 


4-channel oscillator only 
Cap, Disc, 
NPO, 15 pf, 5%, 
200 VDCW 
4-channel oscillator only 
Cap, Disc, 
NPO, 30 pf, 5%, 
200 VDCW 
Cap, Var, 
1. 7-14 pf 
Cap, Disc, 
NPO, 15 pf, 5%, 
200 VDCW 
Cap, Disc, 
NPO, 30 pf, 5%, 
200 VDCW 
Cap, Var, 
1.7-14 pf 
Cap, Disc, 
NPO, 15 pf, 5%, 
200 VDCW 
Cap, Disc, 
NPO, 30 pf, 5%, 
200 VDCW 
Cap, Disc, 
NPO, 260 pf, 5%, 
200 VDCW 
Cap, Disc, 
NPO, 120 pf, 5%, 
200 VDCW 
Cap, Cer, 
0.005 uf, +80%, -20%, 
100 VDCW 
Cap, Disc, 
0.001 uf, GMV, 
500 VDCW 
Cap, Cer, 
0.01 uf, +60%, -40%, 
150 VDCW 
Cap, Cer, 
0.01 uf, +60%, -40%, 
150 VDCW 
Cap, Tant, 
10 uf, 20%, 
20 VDCW 
Cap, Cer, 
150 pf, 20%, 
1 KVDCW 
Cap, Cer, . 
150 pf, 20%, 
1 KVDCW 
Cap, Cer, 
150 pf, 20%, 
1 KVDCW 
4-channel oscillator only 
Diode, PS-5874 
4-channel oscillator only 
Diode, PS-5874 
Diode, PS-5874 
Diode, PS-5874 
4-channel oscillator only 
Diode, PS-5874 
4-channel oscillator only 
Diode, PS-5874 
Diode, PS-5874 
Diode, PS-5874 
Inductor, 1.0 uh 


MAINTENANCE 


REF RF PART BEE DESCRIPTION 
eee eS eras 


OSCILLATOR ASSEMBLY A3 


CR-0662 


CR-0662 
CR-0662 
CR-0662 


CR-0662 


CR-0662 
CR-0662 
CR-0662 
L-0054 


4-50 


OSCILLATOR ASSEMBLY A3 


Transistor, 2N3638A 
Transistor, 2N3644 
Transistor, 2N3638A 
Transistor, 2N3644 
4-channel oscillator only 
Res, comp, 

4.7K, 10%, 1/4W 
4-channel oscillator only 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

1K, 10%, 1/4W 
Res, comp, 

330 ohm, 10%, 1/4W 
Res, comp, 

330 ohm, 10%, 1/4W 
4-channel oscillator only 
Res, comp, 

4.7K, 10%, 1/4W 
4-channel oscillator only 
Res, comp, 

4.7K, 10%,°1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

1K, 10%, 1/4W 
Res, comp, 

100 ohm, 10%, 1/4W 
Res, comp, 

330 ohm, 10%, 1/4W 
Res, comp, 

100 ohm, 10%, 1/4W 
Res, 

1.8K, 10%, 1/4W 
Res, 

4.7K, 10%, 1/4W 
4-channel oscillator only 
Res, comp, 

10K, 10%, 1/4W 
4-channel oscillator only 
Res, comp, 

10K, 10%, 1/4W 
Res, 

10K, 10%, 1/4W 
Res, 

10K, 10%, 1/4W 
Res, 

4.7K, 10%, 1/4W 
Res, comp, 

100 ohm, 10%, 1/4W 
4-channel oscillator only 
Crystal, Receive, 

(specify frequency) 
4-channel oscillator only 
Crystal, Receive 

(specify frequency) 


RF PART REF 
NUMBER DESIG 


Y¥3 


Y¥4 


¥5 


Y¥6 


DESCRIPTION 


Crystal, Receive 
(specify frequency) 
Crystal, Receive 
(specify frequency) 
4-channel oscillator only 
Crystal, Transmit 
(specify frequency) 
4-channel oscillator only 
Crystal, Transmit 
(specify frequency) 
Crystal, Transmit 
(specify frequency) 
Crystal, Transmit 
(specify frequency) 
Crystal clamp 
Crystal clamp gasket 


RF PART 
NUMBER 


Y-0911 


Y-0911 


Y-0912 


Y-0912 


Y-0912° 


Y-0912 


B483-0306 
B483-0307 


IM-1000 
MAINTENANCE 


REF RF PART | REF DESCRIPTION RF PART 
DESIG sctabet aed Ae NUMBER DESIG NUMBER 


PA GRID BOARD ASSEMBLY A4A1 
Cl 


POWER AMPLIFIER ASSEMBLY A4 


Al PA Grid Board Assembly, 483-0175 Cap, Disc, Cer, C-4794 


see separate parts list 150 pf, 20%, 


A2 Capacitor/Coil Assembly, 1 KVDCW 
132-142 MHz 483-0142 ez Cap, Disc, Cer, 
142-148 MHz 8.2 pf, 20%, 
148-159 MHz 483-0158 1 KVDCW 
159-174 MHz 483-0174 E3 132-148 MHz 

(eu! Cap, Disc, Cer, C+4794 Cap, Disc, Cer, 
150 pf, 20%, 12 pf, 5%, 
1 KVDCW 1 KVDCW 

C2 Cap, Disc, Cer, C-4815 148-174 MHz 
0.001 uf, 20%, Cap, Disc, Cer, 
1 KVDCW 8.2 pf, 20%, 

(O3} Cap, Disc, Cer, C-4794 1 KVDCW 
150 pf, 20%, c4 Not used 
1 KVDCW €5 Cap, Air Var, C-4642 

C4 Cap, Disc, Cer, C-4794 1.4-9.2 pf 


Coil Assembly 
132-148 MHz 
148-174 MHz 


150 pf, 20%, Ll 
1 KVDCW 
C5 132-148 MHz 


483-0276 
483-0182 


Cup, Air Var, C-4651 L2 Coil Assembly 
2-27 pf 132-148 MHz 483-0277 
148-174 MHz 148-174 MHz 483-0183 
Cap, Air Var, C-4649 R1 Res, comp, R-v124 
1.4-13 pf 1K, 10%, 1/2W 
1 Coil Assembly 483-0269 R2 Res, comp, R-0131 
L2 Coil Assembly 483-0269 3.9K, 10%, 1/2W 
L3 Choke, 1 uh L-0054 
L4 Choke, 1 uh L-0054 
La Coil Assembly 483-0162 
Rl Res, comp, R-0112 
100 ohm, 10%, 1/2W 
V1 Tube, Vacuum, 8509 V-0112 
XV1 Tube, Socket X-1004 


Plate strap assembly 483-0166 


with heat sink 
Plate strap assembly 483-0166 
with heat sink 
Heat sink, tube B453-0187 
Heat sink, liner B483-0188 
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| IM-1000 
MAINTENANCE 


BCOOEOIS 


s 


F4) ESCID EOMmelcsEIG 


RECTIFIER/FILTER ASSEMBLY 
A5 COMPONENT LOCATION 


PLATE 
€7 CURRENT 


OE8 625V 
IN2O7I 


EQ OPERATE 


TO 
XMFR 


NOTES 3 
1 ALL RESISTORS IN OHMS,ALL CAPACITORS IN MICRO FARADS 
EI9O UNLESS OTHERWISE SPECIFIED. 


FIGURE 4. 16 - RF-403-2 RECTIFIER/FILTER 
ASSEMBLY A5 SCHEMATIC DIAGRAM 
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IM-1000 
MAINTENANCE 


4-54 


RECTIFIER/FILTER ASSEMBLY A5 


REF RF PART REF RF PART 
DESCRIPTION NUMBER DESIG DESCRIPTION NUMBER 


Cap, Alum, Elec, 
20 uf, +50%, -10%, 
450 VDCW 

Cap, Alum, Elec, 

20 uf, +50%, -10%, 
450 VDCW 
Cap, Alum, Elec, 


100 uf, +50%, -10%, 


75 VDCW 
Diode, 1N2071 
Diode, 1N2071 
Diode, 1N2071 
Diode, 1N2071 
Diode, 1N2071 
Diode, 1N2071 
Diode, 1N2071 
Diode, 1N2071 
Diode, 1N2071 
Res, W,W., 

15 ohm, 10%, 5W 
Res, comp, 

120K, 10%, 2W 
Res, comp, 

10 ohm, 5%, 2W 
Res, W.W., 

4.0K, 10%, 5W 
Not used 
Not used 
Res, comp, 

120K, 10%, 2W 
Res, comp, 
3.3K, 10%, 2W 


CR-0001 
CR-0001 
CR-0001 
CR-0001 
CR-0001 
CR-0001 
CR-0001 
CR-0001 
CR-0001 
R-3808 


R-0349 


R-1801 


R-3837 


ee IM-1000 
| MAINTENANCE 


ES + i2v (UNFILTERED) 


ES +12V (FILTERED) 


COMMON 


El 


oO 
' 
ce Pal E7 A +685V OR 3ZI0V 
10 
r3* | 2w 
120K |NOTE3 ! 
H 2w | 
2 | 
R7 8 
@ SCREEN 
NOTE4 
Fes ; | 
R4 : 
120K 


4 
© TP(+685V OR 310V) 


a | 
E9 

© CHASSIS GROUND 

ae. +L Gl 

2 


E10 
[eis X ]-ssveias 


ICRO-FARADS, 

USED IN RF-404-3 

D ONLY IN RF-404-3 
1-2 


FIGURE 4.17 - RF-401-2, RF-404-3 
RECTIFIER/FILTER ASSEMBLIES 
A5/A6 SCHEMATIC DIAGRAM 
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IM-1000 
MAINTENANCE | 


REF RF PART REF RF PART 
DESC ELETION NUMBER DESIG DESCRIPTION NUMBER 


RECTIFIER/FILTER ASSEMBLY A5 


Cap, Alum, Elec, 
20 uf, +50%, -10%, 
450 VDCW 

Cap, Alum, Elec, 
20 uf, +50%, -10%, 
450 VDCW 

Cap, Alum, Elec, 

100 uf, +50%, -10%, 


75 VDCW 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 


Res, W.W., 

15 ohm, 10%, 5W 
Res, comp, 

120K, 10%, 2W 
Res, comp, 

10 ohm, 5%, 2W 
Res, W.W., 

4.0K, 10%, 5W 
Not used 
Not used 
Res, comp, 

120K, 10%, 2W 
Res, comp, 
3.3K, 10%, 2W 


R-3808 


R-0349 


R-1801 


R-3837 
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IM-1000 
MAINTENANCE 


© +12V (UNFILTERED) 


}+12v (FILTERED) 


COMMON 


RECTIFIER/FILTER ASSEMBLY A6, COMPONENT LOCATION 


SCREEN 


© CHASSIS GROUND 


Le br 
| FILTER BOARD NO2ASS', (AS) 


‘)-55v51as 


TEP ALL RESISTORS IN OHMS, ALL CAPACITOR IN MICRO=FARADS, 
2 ASTERISKS(®) INDICATE COMPONENTS NOT USED IN RF-404-3 
3 THE DOTTED LINE INDICATES A JUMPER USED ONLY IN RF-404-3 
4 R7 IS 4.5K IN RF-404-3 AND 4.0K IN RF-401-2 


FIGURE 4, 17 - RF-401-2, RF-404-3 
RECTIFIER/FILTER ASSEMBLIES 
A5/A6 SCHEMATIC DIAGRAM 


REC TIFIER/FILTER ASSEMBLY 
A5 COMPONENT LOCATION 
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IM-1000 


MAINTENANCE 


4-56 


REF 
DESIG 


DESCRIPTION 


RECTIFIER/FILTER ASSEMBLY A5 


Cap, Alum, Elect, 


100 uf, +50%, -10%, 


75 VDCW 
RF-401-2 only 
Diode, 1N2071 
RF-401-2 only 
Diode, 1N2071 
RF-401-2 only 
Diode, 1N2071 
RF-401-2 only 
Diode, 1N2071 
Diode, 1N2071 
Diode, 1N2071 
Diode, 1N2071 
Diode, 1N2071 
Diode, 1N2071 
RF-401-2 only 
Res, W.W., 


15 ohm, 10%, 5W 


Res, W.W., 


15 ohm, 10%, 5W 


RF-401-2 only 
Res, comp, 

120K, 10%, 2W 
Res, comp, 

120K, 10%, 2W 
Res, comp, 

3.3K, 10%, 2W 
Res, comp, 

10 ohm, 5%, 2W 
RF-401-2 
Res, W.W., 

4.0K, 10%, 5W 
RF-404-3 
Res, W.W., 
4.5K, 10%, 5W 


RF PART 
NUMBER 


C-4668 


CR-0001 
CR-0001 
CR-0001 
CR-0001 
CR-0001 
CR-0001 
CR-0001 
CR-0001 
CR-0001 
R-3808 


R-3808 


R-0349 


R-0349 


R-0330 


R-1801 


R-3837 


R-3838 


REF 


DESIG 


DESCRIPTION 


RECTIFIER FILTER ASSEMBLY A6 


Cap, Alum., Elect., 


3500 uf, +50%, -10%, 


20 VDCW 


Cap, Alum., Elect., 
1000 uf, +50%, -10%, 


20 VDCW 
RF-401-2 only 


Cap, Alum., Elect., 
70 uf, +50%, -10%, 


450 VDCW 


Cap, Alum., Elect., 
70 uf, +50%, -10%, 


450 VDCW 
Diode, 1N4998 
Diode, 1N4998 
Diode, 1N4998 
Diode, 1N4998 


Choke, Filter, 30 mh 


RF PART 
NUMBER 


C-4663 


CR-0666 
CR-0666 
CR-0666 
CR-0666 
L-0571 


IM-1000 
| MAINTENANCE 


~ RECEIVE 

INJECTION 
Lit OUTPUT 
E2 


A 


PS 
TO J5-20 


FIGURE 4, 18 - MULTIPLIER ASSEMBLY A7 
SCHEMATIC DIAGRAM 


4-57 


IM-1000 


MAINTENANCE 
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RF PART REF RF PART 
DESCRIPTION NUMBER DESIG DESCRIPTION NUMBER 
RECTIFIER FILTER ASSEMBLY A6 


Cap, Alum., Elect., C-4663 
3500 uf, +50%, “10%, 
20 VDCW 

Cap, Alum., Elect., 
1000 uf, +50%, -10%, 
20 VDCW 

RF-401-2 only 

Cap, Alum., Elect., 

70 uf, +50%, -10%, 
450 VDCW 


RECTIFIER/FILTER ASSEMBLY A5 


Cap, Alum, Elect, 
100 uf, +50%, -10%, 
75 VDCW 
RF-401-2 only 
Diode, 1N2071 
RF-401-2 only 
Diode, 1N2071 
RF-401-2 only 
Diode, 1N2071 
RF-401-2 only 


CR-0001 


CR-0001 


CR-0001 


Diode, 1N2071 CR-0001 Cap, Alum., Elect., 

Diode, 1N2071 CR-0001 70 uf, +50%, -10%, 

Diode, 1N2071 CR-0001 450 VDCW 

Diode, 1N2071 CR-0001 Diode, 1N4998 CR-0666 

Diode, 1N2071 CR-0001 Diode, 1N4998 CR-0666 

Diode, 1N2071 CR-0001 Diode, 1N4998 CR-0666 

RF-401-2 only Diode, 1N4998 CR-0666 

Res, W.W., R-3808 Choke, Filter, 30 mh L-0571 
15 ohm, 10%, 5W 

Res, W.W., R-3808 


15 ohm, 10%, 5W 
RF-401-2 only 
Res, comp, 

120K, 10%, 2W 
Res, comp, 

120K, 10%, 2W 
Res, comp, 

3.3K, 10%, 2W 
Res, comp, 

10 ohm, 5%, 2W 
RF-401-2 
Res, W.W., 

4.0K, 10%, 5W 
RF-404-3 
Res, W.W., 
4.5K, 10%, 5W 


IM-1000 
MAINTENANCE 


MULTIPLIER ASSEMBLY A7, VOLTAGE/RESISTANCE CHART 


Voltage (DC | Seemiiees SMe Resistance s Perens REG 
Stage Emitter | Collector fas Bane’ ine | RECEIVE 16 


uz Lg ie 

PI 47 i te = 
RECEIVE 
INJECTION 
OUTPUT 

E2 

INJECTION a} 

INPUT L2 ae ee te a5 2ND 

p2 ES MULTIPLIER 001 NOTES NOTE6 NOTES HWS 


P5 
i, Resistance Negative 


T e 
Ground Positive ‘0 5-20 


Cc 
F Ground 01 150 

(1) Rx 1 range P3 

(2) Rx 100 range 

(3) Rx 10,000 range v 
a Measurements made with Simpson Model 260 VOM under no signal condition. COMMON 

P6 

3. Measurements shown are actual readings and may vary by 15%. 
4. Resistance measurements made with board disconnected, 


8 CHANGES REQUIRED FOR BAND COVERAGE 
NOTES 
| ALL RESISTORS IN OHMS, 1O%,1/4WATT,UNLESS OTHERWISE SPECIFIED. 
2 ALL CAPACITORS IN PICO FARADS UNLESS OTHERWISE SPECIFIED. 
3 ALL INDUCTORS IN JH UNLESS OTHERWISE SPECIFIED. 
4 7p DENOTES CHASSIS GROUND. 


5 vy DENOTES COMMON LINE. 


6 ALL DC VOLTAGES REFERRED TO “COMMON LINE. 
7 ALLAC VOLTAGES REFERRED TO CHASSIS GROUND. 


FIGURE 4, 18 - MULTIPLIER ASSEMBLY A7 


MULTIPLIER ASSEMBLY A7, SCHEMATIC DIAGRAM 
COMPONENT LOCATION 
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IM-1000 


SCRIPTION 


er; 

pf, 20%, 
YDCW 

‘er, 

pf, 20%, 
VDCW 

0 MHz 

‘er, 

Ds 27 pis 5%; 
VDCW 

8 MHz 

er, 

), 22 pf, 5%, 
VDCW 

2 MHz 

er, 

), 18 pf, 5%, 
VDCW 

4 MHz 

‘er, 

Dy leysi, BY, 
VDCW 

8 MHz 

ver, 
pf, 5%, 
VDCW 

4 MHz 

‘er, 

pf, 5%, 
VDCW 

0 MHz 

‘er, 

), 22 pf, 5%, 
VDCW 

8 MHz 

ser, 

DF 20 pi; 54; 
VDCW 

2 MHz 

Ors 

J, 15 pf, oo; 
VDCW 

4 MHz 

er, 

J, 12 pf, 5%, 
VDCW 

Jer, 

pf, 5%, 
VDCW 

ed 

isc, 

01 uf, GMV, 
VDCW 

2d 

disc, 

0luf, GMV, 


disc, 


Misc, 
01 uf, GMV, 
VDCW 


4-58 


MAINTENANCE 


REF 
DESIG 


DESCRIPTION 


MULTIPLIER ASSEMBLY A7 


C27 


C28 


L10 
L1l 


Cap, Cer, 
150 pf, 20%, 
1 KVDCW 
Cap, Cer, 
0.01 uf, +60%, -40%, 
150 VDCW 
Choke, 6.8 uh 
Choke, 1.5 uh 
Choke, 10 uh 
Inductor Assembly, Var 
Inductor Assembly, Var 
Inductor Assembly, Var 
Choke, 4.7 uh 
Not used 
Choke, 1.0 uh 
Inductor Assembly, Var 
Inductor ASsembly, Var 
Transistor, S15657 
Transistor, $15658 
Res, comp, 
1K, 10%, 1/4W 
Res, comp, 
100 ohm, 10%, 1/4W 
Not used 


Res, comp, 

680 ohm, 10%, 1/4W 
Res, comp, 

100 ohm, 10%, 1/4W 
Res, comp, 

2.2K, 10%, 1/4W 


RF PART 
NUMBER 


L-0081 
L-0076 
L-0057 
483-0228 
483-0228 
483-0228 
L-0056 


L-0054 
483-0229 
483-0229 
Q-0354 
Q-0355 
R-0024 


R-0012 


DESCRIPTION 


DC/AC INVERTER BOARD ASSEMBLY 
A8A1 COMPONENT LOCATION 


RED 
SECI 

YELLOW 

GREEN 
SEC2 

GREEN 


BROWN 
E SEC 3 
BROWN 
BLUE 
SEC4 
= me oa: 
BLUE 


NOTE: 


WIRING SHOWN FOR TI IS FOR NORMAL (13.6VDC NOMINAL) 
VOLTAGE, FOR OPERATION ABOVE 15.0 VDC 
CONNECT BLACK WIRES OF TI TO E4& 
E6 OF THE CONVERTER BOARD ASSY. AND THE 
WHITE WIRES OF Ti TO EI9& E18, 


FIGURE 4, 19 - 13.6 VOLT DC/AC INVERTER 
ASSEMBLY A8 SCHEMATIC DIAGRAM 


(TOA9E8) 


(TO A9E7) 


(TO A9E3) 


(TO ASE4) 


{TO AQE!) 


{TO AQEI!) 


(TO ASEIS) 


(TO A9E42) 
(TO A9E25) 


IM-1000 
MAINTENANCE 
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REF 
DESIG 


DESCRIPTION 


Cap, Disc, 
0.001 uf, GMV, 
500 VDCW 

Cap, Cer, 

56 pf, 20%, 
1 KVDCW 

Cap, Disc, 

0.001 uf, GMV, 
500 VDCW 

Cap, Disc, 

0.001 uf, GMV, 
500 VDCW 

132-148 MHz 

Cap, Cer, 

NPO, 18 pf, 5%, 
1 KVDCW 
148-174 MHz 
Cap, Cer, 
NPO, 12 pf, 5%, 
1 KVDCW 
132-148 MHz 
Cap, Cer, 
1.0 pf, 5%, 
500 VDCW 

148-174 MHz 

Cap, Cer, 

0.82 pf, 5%, 
500 VDCW ~ 

132-148 MHz 

Cap, Cer, 

NPO, 18 pf, 5%, 
1 KVDCW 
148-174 MHz 
Cap, Cer, 
NPO, 12 pf, 5%, 
1 KVDCW 
132-148 MHz 
Cap, Cer, 
1.0 pf, 5%, 
500 VDCW 

148-174 MHz 

Cap, Cer, 

0.82 pf, 5%, 
500 VDCW 

132-148 MHz 

Cap, Cer, 

NPO, 27 pf, 5%, 
1 KVDCW 

148-174 MHz 

Cap, Cer, 

NPO, 18 pf, 5%, 
1 KVDCW 

132-148 MHz 

Cap, Cer, 

NPO, 33 pf, 5%, 
1 KVDCW 

148-174 MHz 

Cap, Cer, 

NPO, 27 pf, 5%, 
1 KVDCW 

Cap, Disc, 

0.001 uf, GMV, 
500 VDCW 

Cap, Disc, 

0.001 uf, GMV, 

500 VDCW 


RF PART 
NUMBER 


C-0001 


C-4786 


C-0001 


C-0001 


C-4744 


C-4742 


C-4608 


C-4606 


C-4744 


C-4742 


C-4608 


C-4606 


C-4748 


C-4744 


C-4750 


C-4748 


C-0001 


C-0001 


C13 


c14 


C15 


C16 


C17 


C18 


C19 
C20 


C21 
C22 


C23 
C24 


C25 
C26 


IM-1000 
MAINTENANCE 


REF RF PART 


MULTIPLIER ASSEMBLY A7 


Cap, Cer, 
150 pf, 20%, 
1 KVDCW 
Cap, Cer, 
150 pf, 20%, 
1 KVDCW 
132-140 MHz 
Cap, Cer, 
NPO, 27 pf, 5%, 
1 KVDCW 
140-148 MHz 
Cap, Cer, 
NPO, 22 pf, 5%, 
1 KVDCW 
148-162 MHz 
Cap, Cer, 
NPO, 18 pf, 5%, 
1 KVDCW 
162-174 MHz 
Cap, Cer, 
NPO, 15 pf, 5%, 
1 KVDCW 
132-148 MHz 
Cap, Cer, 
1.5 pf, 5%, 
500 VDCW 
148-174 MHz 
Cap, Cer, 
1.2 pf, 5%, 
500 VDCW 
132-140 MHz 
Cap, Cer, 
NPO, 22 pf, 5%, 
1 KVDCW 
140-148 MHz 
Cap, Cer, 
NPO, 20 pf, 5%, 
1 KVDCW 
148-162 MHz 
Cap, Cer, 
NPO, 15 pf, 5%, 
1 KVDCW 
162-174 MHz 
Cap, Cer, 
NPO, 12 pf, 5%, 
1 KVDCW 
Cap, Cer, 
4.7 pf, 5%, 
1 KVDCW 
Not used 
Cap, Disc, 
0.001 uf, GMV, 
500 VDCW 
Not used 
Cap, Disc, 
0.001 uf, GMV, 
500 VDCW 
Not used 
Cap, Disc, 
0.001 uf, GMV, 
500 VDCW 
Not used 
Cap, Disc, 
0.001 uf, GMV, 
500 VDCW 
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REF 
DESIG 


C27 


C28 


L10 
Lil 


DESCRIPTION 


MULTIPLIER ASSEMBLY A7 


Cap, Cer, 
150 pf, 20%, 
1 KVDCW 
Cap, Cer, 
0.01 uf, +60%, 40%, 
150 VDCW 
Choke, 6.8 uh 
Choke, 1.5 uh 
Choke, 10 uh 
Inductor Assembly, Var 
Inductor Assembly, Var 
Inductor Assembly, Var 
Choke, 4.7 uh 
Not used 
Choke, 1.0 uh 
Inductor Assembly, Var 
Inductor ASsembly, Var 
Transistor, S15657 
Transistor, $15658 
Res, comp, 
1K, 10%, 1/4W 
Res, comp, 
100 ohm, 10%, 1/4W 
Not used 


Res, comp, 

680 ohm, 10%, 1/4W 
Res, comp, 4 

100 ohm, 10%, 1/4W 
Res, comp, 

2.2K, 10%, 1/4W 


RF PART 
NUMBER 


L-0081 
L-0076 
L-0057 
483-0228 
483-0228 
483-0228 
L-0056 


L-0054 
483-0229 
483-0229 
Q-0354 
Q-0355 
R-0024 


R-0012 


REF 
DESIG 


DESCRIPTION 


RF PART 
NUMBER 


IM-1000 
MAINTENANCE 


DC/AC INVERTER BOARD ASSEMBLY 
A8A1 COMPONENT LOCATION 


RED (TOA9E8) 
SECI 

YELLOW (TO AYE7) 

GREEN (TO A9E3) 
SEC2 

GREEN (TO ASE4) 

BROWN (TOAQE!) 

E SEC 3 

BROWN (TO AQEII) 

BLUE (TO AQEIS) 
SEC 4 

BLUE/WHITE (TO A9E42) 

BLUE (TO A9E25) 


NOTE: 


WIRING SHOWN FOR TI IS FOR NORMAL (I3.6VOC NOMINAL) 
VOLTAGE, FOR OPERATION ABOVE 15.0 VDC 
CONNECT BLACK WIRES OF TI TO E4& 
—6 OF TH& CONVERTER BOARD ASSY. AND THE 
WHITE WIRES OF TI TO EI9 4 E18, 


FIGURE 4.19 - 13.6 VOLT DC/AC INVERTER 
ASSEMBLY A8 SCHEMATIC DIAGRAM 
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IM-1000 
MAINTENANCE 


REF 
DESCRIP 
DESIG z Aes! 


13.6 VOLT DC/AC INVERTER A8 


Al DC/AC Inverter Board 
Assembly, 
see separate parts list 
Ql Transistor, DTG-603 


Q2 Transistor, DTG-603 
Rl Res, comp, 

12 Ohm, 5%, 5W. 
R2 Res, comp, 

3 ohm, 5%, 5W 
v1 Transformer, power 
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RF PART REF 
NUMBER DESIG 


DESCRIPTION 


RF PART 
NUMBER 


DC/AC INVERTER BOARD ASSEMBLY A8A1 


484-0405 CR1 
CR2 
Rl 

Q-0350 

Q-0350 ce 

R-3994 

R-3995 

T-0192 


Diode, 3AF1 
Diode, 3AF1 
Res, comp, 
1K, 10%, 2W 
Transformer, feedback 


CR-0079 
CR-0079 
R-0324 


T-0043 


oe ee ee ee 


IS @E! ES @ESu@E!7 
@&? ef ef ets © 


LIS 


mM mM 
@5 @x 


DC/AC INVERTER BOARD ASSEMBLY 
A8A1 COMPONENT LOCATION 


RED 


ee ORANGE 


————— ORANGE 


FIGURE 4, 20 - 27,5 VOLT DC/AC INVERTER 
ASSEMBLY A8 SCHEMATIC DIAGRAM 


(TO ASES) 


(TO AQE7) 


(TO AQE3) 


(TO ASE4) 


(TO ASE!) 


(TO ASEH) 


(TOASEI9) 


(TO A9E42) 


(TO A9E25) 


(TO A9E5) 


(TO A9E9) 
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IM-1000 
MAINTENANCE 


REF RF PART REF RF PART 
PTIO PTIO 
DESIG peta #08 NUMBER DESIG ao N NUMBER 


DC/AC INVERTER BOARD ASSEMBLY A8A1 


7.5 VOLT DC/AC INVERTER A8 


Al DC/AC Inverter Board 483-0405 Diode, 3AF1 CR-0079 
Assembly, Be Diode, 3AF1l CR-0079 
see separate parts list Rl Res, comp, R-0324 
Ql Transistor, DTG-2400 Q-0367 1K, 10%, 2W 
Q2 Transistor, DTG-2400 Q-0367 aul Transformer, feedback T-0233 
Rl Res, comp, R-3990 
100 ohm, 5%, 5W 
R2 Res, comp, R-3988 
6 ohm, 5%, 5W 


Tl Transformer, power T-0236 
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GRN 
COMMON eal 
Cl [ 
2.2 0.001 
| 5 


PSs! 
TRANSMIT AUDIO 2WHT a 
T/R KEYLINE eof awit 
|_BLK 
SI 


RECEIVE AUDIO 3¢<——_, 


SPEAKER 5<——+I 


SPARE 60 
(A) MICROPHONE 
TRANSMIT AUDIO 6BED oe - rh 
S : ae MIC 
common o-2tK 
ou 


} i} 
7R KEYEINE Oc EO: 
SI 


RECEIVE AUDIO 


(s2 
s2 SHOWN WITH 
5 BR HANDSET IN 
SPEAKERO Dew HANGER) 


6 
SPARE O 


(B) HANDSET/HANGER 


FIGURE 4.21 - HANDSET/HANGER AND 
MICROPHONE SCHEMATIC DIAGRAM 
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MAINTENANCE 


REF RF PART REF RF PART 
DESIG DESCAIFTSON NUMBER DESIG DESCRIPTION NUMBER 
HANDSET/HANGER ASSEMBLY 


Handset Assembly 483-0591 


Cap, Cer, C-0001 

0.001 uf, GMV, 

500 VDCW 
Switch S-0276 
Handle MP-3974 
Transmitter Cap MP-3975 
Receiver Cap MP-3976 
Transmitter Button MP-3952 
Receiver Button MP-3955 
Transmitter Cup Assembly MP-3977 
Insert, Fiberboard MP-3978 
Strain Relief MP-3990 
Cord, Coiled, 4-conductor W-1799 


Hanger/Cable Assembly 


Plug, Male, 6 pin P-0530/36 

Res, comp, R-0022 
680 ohm, 10%, 1/4W 

Switch assembly S-0277 

Terminal Board TB-0186 

Cradle 484-0589 

Cable, 5-conductor W-0958 
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RF COMMUNICATIONS, INC. 


1680 UNIVERSITY AVENUE @ ROCHESTER, NEW YORK 14610, U.S.A. 


» 


INSTRUCTION 


MANUAL 
IM-1000 


VHF FM TRANSCEIVER 


MODELS 
- RF-403-2, 


RF COMMUNICATIONS, INC. 


RF-401-2, 
RF-404-3 


ROCHESTER, NEW YORK, U.S.A. 


WARRANTY 


R F Communications, Inc. warrants the equipment purchased hereunder to be free from defect 
in material and workmanship under normal use and service, when used for the purpose for 
which the same is designed, for a period of one year from the date of delivery, provided that 
notice of such defect is given to R F Communications within sixty (60) days after the discovery 
thereof and provided that inspection by R F Communications indicates the parts are defective 
to R F Communications' reasonable satisfaction. R F Communications’ obligations under this 
warranty are limited to the repair or replacement of defective parts and the return of such re- 
paired or replaced parts to the purchaser F.O.B. factory. At R F Communications’ option, 
any defective part shall be returned to R F Communications' factory for inspection, properly 
packed and allexpenses prepaid. Noparts shallbe returnedunless thepurchaser first obtains 
a return authorization number, which will be furnished on request. Electron tubes are war- 
ranted in accordance with the manufacturer's standard tube warranty policy, which will be fur- 
nished on request. Equipment furnished by R F Communications, but manufactured by another, 
bears only the warranty given by suchother manufacturer, which will be furnished on request. 
No warranties other than those setforth in this section are given or are to be implied with re- 
spect to the equipment furnished hereunder andR F Communications shall in no event be liable 
for consequential damages, or for loss, damage, or expense directly or indirectly arising 
from the use of the products, or any inability to use them either separately or in combination 
with other equipment or materials, or from any other cause. 


CORRESPONDENCE AND 
PARTS ORDERING 


Whenever writing about this unit or ordering parts, always refer to the model and serial num- 
bers and the approximate date of purchase. Special parts should be ordered by the R F part 
number and the schematic designation number. Standardparts canbe obtained from your local 
parts distributor. 


RETURN OF EQUIPMENT 


No equipment or part thereof shall be returned to R F Communications unless the purchaser 
first obtains a return merchandise authorization number from R F Communications. This 
number is to be marked on the shipping container. 


ACCESSORIES 


From time to time, new accessories are added to ourproduct line. Often, these are a result 
of particular customer needs. Our sales department will be happy to discuss your require- 
ments and suggest possible solutions. 
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SPECIFICATIONS 
Fixed Mobile Marine Aircraft 
RF-403-2 RF-403-2 | RF-401-2 | RF-404-3 
Size - 4-3/4" h (12cm) x 13" w (33cm) x 


13-3/4" d (35cm) x x Xx pe 


PHYSICAL 


Weight 20 lbs 21 lbs 21 Ibs 22.5 lbs 
(9. 1 kg) (953 ks)7] (9253 kg) |. (10,3) kg) 


Mounting Position - any X xX xX X 
Cooling - Conduction/ Radiation xX xX xX x 


Housing - Vinyl painted cabinet. 
proof, dust-tight construction. 


Cable Entry - rear 
ELECTRICAL 
Number of Channels 


Frequency Range (MHz) 


Operating Temperature Range -30°C (-22°F) to +60°C (+140°F) 


Elevation (Ft. above Mean Sea Level) 0 to 15,000 0 to 
| 45, 000 


Humidity 0 to 95% at +50°C (+122°F) 
T/R Changeover Time (seconds) iow 027 Dey, 


Frequency Stability (parts per million) 10 10 
Frequency Spread 2 MHz at 141 MHz 


SPECIFICATIONS (Cont) 


Fixed Mobile Marine Aircraft 
RF-403-2 RF-403-2 | RF-401-2 | RF-404-3 


ELECTRICAL (Cont. ) 


Antenna Impedance (ohms) 


Emission 


Control 


Primary Voltage (vdc) positive or nega- 
tive ground 


Current Drain - Monitor (amps) 
Transmit (amps) 


TRANSMITTER 


Type of Service 


Power Output (watts) 


Deviation 


Spurious Attenuation - Conducted 
Radiated 


FM Hum and Noise 


AM Hum and Noise 


Maximum Distortion 10% at 1 kHz 


Within +1 and -3dB of a true 6 dB per octave 
pre-emphasis characteristic from 300 to 
3000 Hz; roll-off to -50 dB at 20 kHz. 


5 kHz 5 kHz 5 kHz 5 kHz 
20 kHz 20 kHz 20 kHz 20 kHz 


Audio Response 


Modulation Limiting 


Occupied Bandwidth 


SPECIFICATIONS (Cont) 


RECEIVER 

Type of Service 

Useable Sensitivity 

Quieting Sensitivity 

Squelch Sensitivity 

Adjacent Channel Selectivity 
Spurious Response Attenuation 
Intermodulation Spurious Attenuation 
Image Response 


Hum and Noise - Unsquelched 
Squelched 


Audio Output Power 


Audio Response 


Fixed Mobile Marine Aircraft 
RF-403-2 RF-403-2 |RF-401-2 | RF-404-3 


Continuous 


0.4 uV for 12 dB SINAD 


0.50 uV for 20 dB 


-65dB from useable sensitivity 


-70dB -70dB 


40dB 40dB 
50dB 50dB 


4 watts with less than 10% distortion 
Within +2 to -8dB of a true 6dB per octave 


de-emphasis characteristic from 300 to 
3000 Hz. 
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INSTALLATION 


CHAPTER 1 
INSTALLATION 


11 INSTALLATION PLANNING 


1.1.1 Marine Installations 


The location in which the transceiver is in- 
stalled should allow easy access to the front 
panel controls as well as providing for good 
air circulation around the transceiver to ob- 
tain maximum cooling. Also allow sufficient 
clearance at the rear of the transceiver to 
provide easy access to the fuses and cable 
connectors. As with all marine installations, 
some protection should be provided to protect 
the transceiver from rain and heavy seas. 


The transceiver should be located as close as 
possible to the primary power source and an- 
tenna in order to keep the power and antenna 
cables as short as possible. These cables 
should also be as far as practical from any 
noise sources. Also keep in mind that some 
navigation instruments, such as magnetic 
compasses and radio directionfinders can be 
affected by rf radiation. Therefore, the trans- 
ceiver andassociated cables should not be in- 
stalled adjacent to these instruments. 


1.1.2 Aircraft Installations 


As the transceiver inthis installation is to be 
remotely controlled, the locationin which the 
transceiver is installed need not provide easy 
access to the front panel controls. However, 
sufficient room should be provided at the rear 
panel for access to the fuses and connectors 
as well as providing for good air circulation 
to obtain maximum cooling. As some equip- 
ment, such as marker beacons and ILS re- 
ceivers, could be affected by rf radiation, the 
transceiver should not be installed adjacent 
to these receivers. 


In order to minimize power and signal losses, 
the transceiver should belocated as close as 
possible to the antenna and primary power 
source. These cables should also be kept as 
far as practical from any noise sources. 


Refer to instruction manual IM-0201 for in- 
stallation planning and installation instruc- 
tions for the RF-423 Remote Control. 


1.1.3 Mobile Installations 


Ina mobile installation, the transceiver should 
be located to provide easy access to the front 
panel controls and rear panel connectors and 
fuses. The location should also allowfor good 
air circulation to obtain maximum cooling. 
The transceiver should not be located in such 
a position as to interfere with the normal op- 
eration of the vehicle. 


In order to minimize power and signal loss, 
the transceiver shouldbe located as close as 
possible to the power source andantenna, The 
power and antenna cables should also be kept 
as far as practical from any sources of noise. 


1.1.4 Fixed Installations 


As in the other types of installations, the 
transceiver should be located so as to provide 
easy access to the front panel controls and 
rear panel connectors and fuses. The loca- 
tion should also allow good air circulation to 
obtain maximum cooling. 


The transceiver should be located as close as 
possible to the power source and antenna to 
keep the power and antenna cables as short as 
possible to minimize line losses. These ca- 
bles should also be kept away from any sources 


of noise. 
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1.2 INSTALLATION PROCEDURES 


1.2.1 Transceiver Installation With Hanger 


Bracket 


a) Referring to figure 1.1(B), markand 
drill the four mounting holes. (Use a #20 
twist drill. ) 


b) Referring to figure 1.2, place the hang- 
er bracket over the holes, with the slots fac- 
ing forward. 


Note 


Whether the hanger bracket is lo- 
cated above or below the trans- 
ceiver, the slots must face for- 
ward. 


c) Secure hanger bracket to mounting sur- 
face using the four #12 x 3/4" long self-tapping 
screws supplied. 


d) Referring to figure1.2, secure the two 
3/8" x 1/4" nylon spacers to the case using 
the two 8-32 x 1/4" long pan head screws. 


e) Carefully slide case into hanger bracket 
so that nylon spacers are in hanger bracket 
slots. 


Note 


If severe vibration conditions are 
encountered or expected, mount 
the transceiver in the hanger 
bracket using the slots closest to 
the bottom of the hanger bracket. 


f) Insert knobs into case through curved 
slots in hanger bracket and tighten. 


g) Refer to paragraph 1.3 for electrical 
connection procedures. 


th 


(FRONT ) 
(A) CASE MOUNTING HOLE DIMENSIONS 


(B) HANGER BRACKET MOUNTING HOLE 
DIMENSIONS 


FIGURE 1.1 - TRANSCEIVER MOUNTING 
HOLE DIMENSIONS 


1.2.2 Transceiver Installation Without 
Hanger Bracket 


a) Referring to figure 1.1(A), mark and 
drill the four mounting holes. (Use a #20 
twist drill. ) 


b) Remove the four rubber feet from the 
bottom of the case. 


c) Place the case over the four mounting 
holes. 
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d) Secure the case to the mounting surface 
using the four #12 x 3/4" long self-tapping 
screws supplied. 


e) Refer to paragraph 1.3 for electrical 
connection procedures. 


1.2.3 Handset and Hanger Installation 


To install the handset and hanger, refer to 
figure 1.3. 


1.2.4 Extension Speaker Installation 


To install the extension speaker, refer to 
figure 1. 4. 


| CAUTION | 


Remove jumper wire connected 
between terminals 5 and6 on TB2 
when extension speaker is con- 
nected to transceiver. If exten- 
sion speaker is disconnected, be 
sure to reconnect the jumper wire. 


(A) MOUNTING HOLE 


DIMENSIONS 


(1) HANGER BRACKET 

(2) CASE 

(3) KNOB (2) 

(4) NYLON WASHER (2) 

(6) NYLON SPACER, 3/8" X 1/4" LG (2) 

(6) PAN HEAD SCREW, 8-32 X 1/4" LG (2) 

(7) SELF-TAPPING SCREW, #12 X 3/4" LG (4) 


FIGURE 1.2 - MECHANICAL ASSEMBLY 
AND INSTALLATION DIAGRAM 


io 


(B) OVERALL DIMENSIONS 


5 CONDUCTOR CABLE 


(C) ELECTRICAL CONNECTION 


FIGURE 1.3 - HANDSET AND HANGER INSTALLATION DIAGRAM 
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A @ 


(A) MOUNTING DIMENSIONS 


a SEE WIRE cHaRT [¢— 


WIRE CHART 


WIRE SIZE LENGTH OF 
(AWG) RUN (FT) 


EXTENSION 
SPEAKER 


LOCAL COMMON 
LOCAL AUDIO 


55 Orc 
OVER 90 


TB2* 


% REMOVE JUMPER WIRE CONNECTED 
BETWEEN TERMINALS 5 AND 6 ON 
TB2 ON RF-40!1 REAR PANEL 


(B) STANDARD ELECTRICAL CONNECTION DIAGRAM 


a SEE WIRE CHART Sq 


SPDT 
SWITCH 
TB2* (NOT SUPPLIED) 


EXTENSION 
SPEAKER 


LOCAL AUDIO 


INTERNAL SPEAKER 
LOCAL COMMON 


% SEE ABOVE 


(C) OPTIONAL ELECTRICAL CONNECTION DIAGRAM 


FIGURE 1.4 - EXTENSION SPEAKER INSTALLATION DIAGRAM 
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1.3 TRANSCEIVER ELECTRICAL CONNECTIONS 


The transceiver is designed to be operated 
from either a positive or negative ground dc 
primary power source. It is important that 
the positive side ofthe primary power source 
is connected to the + (plus) terminal of TB1 
and that the negative side is connected to the 
- (minus) terminal of the TB1 (see figure 
1.5). If the primary power leads are re- 
versed, fuse F1 will be opened when power 
is applied to the transceiver. 


Primary power cables are supplied in the 
ancillary kit for use in the marine, aircraft, 
and mobile installations. These cables have 
lugs attached at one end for connection to the 
transceiver. For fixed installations, use a 


ANTENNA 
’ CONNECTOR Jl 


PRIMARY POWER 
POSITIVE LINE 

CONNECTS TO 

THIS TERMINAL 


PRIMARY POWER 
NEGATIVE LINE 
CONNECTS TO TBI 
THIS TERMINAL 


PRIMARY POWER 
TERMINAL BOARD 


number 8 AWG cable for distances up to 20 
feet from the primary power source, For 
distances of upto 35 feet, itis suggested that 
a number 6 AWG cable be used. 


The shorting bar, supplied with the ancillary 
kit should be used to connect the primary 
power return line to chassis ground at the 
transceiver rear panel. 


A fuse block and primary power fuse (see 
table 1.1) are supplied with the ancillary kit. 
This fuse block can be used if a fuse block 
is not already installedor if there are no ex- 
tra circuits on the existing fuse block. The 
primary power fuse must be in series with the 
hot (ungrounded) line. 


RF -423 
REMOTE CONTROL 
TB2 CONNECTOR J2 
( NOT USED (NOT USED 


ON RF-403-2) ON RF-403-2) 


MONITOR RECEIVER 
CONNECTOR Jl2 
(NOT USED 

ON RF - 403-2) 


FUSE FUSE HANDSET 
F2 Fl CONNECTOR Ji2 
(NOT USED 


ON RF -403-2) 


FIGURE 1.5 - TRANSCEIVER REAR PANEL (PARTIAL VIEW) 
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TABLE 1.1 TRANSCEIVER PRIMARY POWER FUSES 


TRANSCEIVER 
MODEL PRIMARY FUSE 
NUMBER VOLTAGE (QUICK ACTING) 


RF-401-2 13.6 vde 


RF-403-2 13.6 vde 


RF-404-3 27.5 vde 


1.4 INITIAL ADJUSTMENTS tion; dc input to the power amplifier. For 

check and adjustment procedures, refer to 
After the transceiver has been installed, the table 4.14 for transmitter frequency, table 
following items must be checked and adjusted, 4,13 for deviation, and table 4.11 for tuning 
as required: transmitter frequency; devia- the power amplifier into the antenna. 
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CHAPTER 2 
OPERATION 


2.1 OPERATING INSTRUCTIONS 


The following operating instructions pertain to 
marine, mobile and fixed installations. For 
aircraft installations, refer to instruction 
Manual IM-0201 to operate the transceiver 
from the RF-423 Remote Control. 


Note 


Step a applies to marine trans- 
ceivers only. The remaining 
steps apply to all transceivers 
except aircraft. 


a) On marine transceiver, set CONTROL 
switch at LOCAL, SPEAKER switch at ON and 
LIGHT switch at desired illumination level. 


b) Rotate VOLUME control out of OFF (de- 
tent) position to apply power to transceiver 
and set at desired listening level. 


c) Set SQUELCH control at desired squelch 
level. Maximum counterclockwise position 
provides maximum squelch, 


d) Set channel selector switch at desired 
channel. 


e) Totransmit, depress push-to-talk switch 
and speak into microphone. Observe that red 
transmit indicator, ontransceiver front panel, 
illuminates when push-to-talk switch is de- 
pressed. At end of transmission, release the 
push-to-talk switch. Received audio signals 
will be applied to either the transceiver front 
panel speaker or handset earpiece. 


Note 


When handset is placed in the 
hanger, received audio signals 
will be applied to the transceiver 
front panel speaker. 


f) To turn off the transceiver, rotate the 
VOLUME control fully counterclockwise into 
the OFF (detent) position. 
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PANEL LIGHT 


SWITCH 
TRANSMIT CONTROL SPEAKER 
INDICATOR SWITCH SPEAKER SWITCH 
/ 


VOLUME 
<— 


SQUELCH 


MIKE/HANDSET VOLUME CONTROL 
CONTROL 


CONNECTOR AND 
POWER SWITCH 


(A) RF -401-2 AND RF-404-3 


TRANSMIT 


INDICATOR SPEAKER 


SQUELCH 


MIKE/HANDSET VOLUME CONTROL 


CONNECTOR AND 
POWER SWITCH 


SQUELCH 
CONTROL 


(B) RF -403-2 (4-CHANNEL) 


TRANSMIT 


INDICATOR SPEAKER 


SQUELCH 


y 


ci 


MIKE/HANDSET VOLUME CONTROL 
CONNECTOR AND 
POWER SWITCH 


SQUELCH 
CONTROL 


(C) RF -403-2 (2-CHANNEL) 


CHANNEL 
SELECTOR 


CHANNEL 
SELECTOR 


CHANNEL 
1g 2 


CHANNEL 
SELECTOR 


FIGURE 2.1 - TRANSCEIVER OPERATING CONTROLS AND INDICATORS 
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TABLE 2.1 - OPERATING CONTROLS, INDICATORS AND CONNECTORS 


CONTROL, INDICATOR 
OR CONNECTOR 


VOLUME control 


SQUELCH control 
LIGHT switch 


(RF-401-2 and RF-404-3 
only) 


CONTROL switch 
(RF-401-2 and RF-404-3 
only) 


SPEAKER switch 
(RF-401-2 and RF-404-3 
only) 


Channel Selector 


MICROPHONE connector 


Transmit indicator 


FUNCTION 
Applies primary power when rotated out of detent position 
and controls audio signal level applied to front panel 
speaker, external speaker or handset. 
Controls squelch sensitivity. 
Three-position rocker switch. 
DIM - Provides low-level front panel illumination. 


BRIGHT - Provides high-level front panel illumination. 


OFF - Front panel is not illuminated. Provides minimum 
power drain when monitoring. 


Two-position rocker switch. 


LOCAL - Operation is from receiver front panel. 


REMOTE - Operation is from RF-423 Remote Control. 
Three-position rocker switch. 


HANDSET - Front panel speaker is disabled for conver- 
sation privacy when handset is removed from hanger. 


ON - Receive audio signals are applied to front panel 
speaker even when handset is removed from hanger. 


RINGER - Front panel speaker is disabled and audio is 
applied to selective ringer (not supplied). 


Selects desired channel. 


Used for connecting microphone or handset to the 
transceiver. 


Illuminates when transmitter is keyed. 


2-3/2-4 
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CHAPTER 3 
PRINCIPLES OF OPERATION 


3.1 GENERAL 


The transceiver employs a phase-modulated 
FM transmitter and dual-conversion super- 
heterodyne receiver on a common chassis. 
Depending upon the particular transceiver 


_ (see specifications) operationis on any one of 


up to twelve crystal-controlled channels in the 


_ frequency range of 132 to 174 MHz. 


With the exception of the power amplifier, all 


_ circuitry utilizes solid-state components. The 


power amplifier uses a type 8509 instant- 


heating vacuumtube. A self-contained power 
_ supply provides the necessary operating volt- 
| ages. 
_ transceiver can operate from one of two pri- 
mary voltage sources: 


Depending upon the power supply, the 


13.6 or 27.5 vde. 


3.2 RECEIVE CIRCUITS 


The receiver portion consists of receiver as- 
sembly Al, part of oscillator assembly A3, 


multiplier assembly A7 and associated cir- 


ecuitry. 


The rf signals from the antenna are applied 
_ through the antenna low-pass filter and a pair 
of de-energized contacts of T/R relay K1 to 


receiver assembly Al (figures 3.1 and 4.9 
through 4,11). 


Receiver assembly Al (paragraph 3.4) con- 
tains the necessary circuitry to extract the 
audio information from the received rf signal. 
Two stages of audio amplification are used to 
raise the audio signal to a level suitable for 
driving the front panel speaker, extension 
speaker or handset earpiece. 


The receive injection frequency oscillator, 
located onoscillator assembly A3 (paragraph 


3.6) supplies a crystal-controlled injection 
frequency to receiver assembly Al through 
multiplier assembly A7. The receive injection 
frequency oscillator is controlled by ground, 
applied through Channel Selector switch S4, 
and by +10 vdc, developedonreceiver assem- 
bly Al, applied through a pair of de-energized 
contacts of T/R relay K1. 


3.3 TRANSMIT CIRCUITS 


The transmitter portion consists of exciter 
assemblyA2, PAassembly A4, part of oscil- 
lator assembly A3 and associated circuitry. 
Audio signals from the microphone or hand- 
set areappliedfrom front panel connector J3 
to the input of exciter assembly A2 (figures 
3.1 and4.9 through 4.11). Exciter assembly 
A2 (paragraph 3.5) contains the necessary 
circuits for converting the audio signals into 
a phase-modulatedrf signal. Therf output of 
exciter assembly A2 is amplified by PA as- 
sembly A4, the output of which is applied 
through a pair of energized contacts on T/R 
relay K1 and the antenna low-pass filter to the 
antenna, 


Transmit/receive relay K1 is controlled by 
the microphone or handset push-to-talk switch 
and is energized in the transmit mode. 


The antenna low-pass filter is used for har- 
monic suppression and attenuates signals 
above 190 MHz. 


3.4| RECEIVER ASSEMBLY Al 


The received rf signals applied to receiver 
assembly Al are amplified by two stages of 
rf amplification (Q1 and Q2) and applied to 
first mixer Q3 (figures 3.2 and 4,12). 
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LOW 
PASS 
FILTER 


EXCITER 
ASSEMBLY 
A2 


_ _» RF TO/FROM 


PA 
ASSEMBLY ANTENNA 


A4 


AUDIO 
INPUT 


| REGULATED 
| 10 VDC 


OSCILLATOR MULTIPLIER RECEIVER 
ASSEMBLY ASSEMBLY 


A? Al 


AUDIO 
OUTPUT 


TRANSMIT 

—— RECEIVE 

CONTROL LINES 
m=-=-~ RECEIVE/TRANSMIT 


CHANNEL SELECTOR 
SWITCH S4 


FIGURE 3.1 - TRANSCEIVER BLOCK DIAGRAM 


The amplified rf signal applied to first mixer 
Q3 is mixed with an injection frequency sup- 
plied by oscillator assembly A3 (paragraph 
3.6) through multiplier assembly A7 (para- 
graph 3. 8). 


First mixer Q3 mixes the amplified rf signal, 
141 MHz nominal, andthe injection frequency, 
121 MHz nominal. The difference frequency 
output of first mixer Q3, 20 MHz, is applied 
to second mixer Q10 through 20 MHz crystal 
filter FL1 and two stages of rf amplification 


(Q7 and Q8). 


The 20 MHz signal applied to second mixer 
Q10 is mixed with a second injection frequen- 
cy, 20.455 MHz, generated by crystal oscil- 
lator Q9. Thedifference frequency output of 
second mixer Q10, 455 kHz, is applied to IC1, 
an integrated circuit. 


3-2 


Integrated circuit IC1, performs the function 
of a two-stage 455 kHz IF amplifier with a 
single stage of limiting at the output. 


The 455 kHz IF output of IC1 is applied to a 


Foster-Seeley type discriminator that detects © 


the audio intelligence contained in the 455 kHz 
IF, The audiointelligence is applied to buffer 
amplifier Q11, the output of which is applied 


to the first stage of audio amplification and — 


the noise squelch circuit. 


Buffer amplifier Q11 isolates the discrimina- 
tor stage from the following stages, thus pre- 


venting the discriminator from being over- — 


loaded. 


There are two stages of audio amplification. 


The first stage of audio amplification, IC2, is 
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FIRST SECOND 20 MHZ 


SECOND 


RF SIGNALS FIRST SECOND 
RF RF CRYSTAL 20 MHZ 
FROM ANTENNA AMPL. AMPL MIXER FILTER AMPL MIXER 
INJECTION FREQUENCY 
FROM MULTIPLIER 20.455 MHZ 
ASSEMBLY A7 OSCILLATOR 


(121 MHZ NOMINAL) 


1F AMPL/ DISCRIM- 
LIMITER INATOR 


AUDIO 
OUTPUT 


BUFFER AUDIO AUDIO 
AMPL AMPL AMPL 


VOLUME 
CONTROL 


HIGH 
PASS 
FILTER 


NOISE 
DETECTOR 


SCHMITT 
TRIGGER 


SQUELCH 
GATE 


NOISE 
AMPL 


FIGURE 3,2 - RECEIVER ASSEMBLY Al, BLOCK DIAGRAM 


BUFFER 
AMPL 


SQUELCH 
CONTROL 


an integrated circuit that performs three func- 
tions: 1) pre-amplification, 2) variable audio 
gain, and 3) signal gating. Variable audio 
gain is obtained by applying an adjustable dc 
voltage from the wiper of VOLUME control R3 
to IC2. Thegating effect is obtained by com- 
pletion of adc path to common through squelch 
gate Q6. The output of IC2 is applied to the 
second stage of audio amplification. 


The second stage of audio amplification is a 
complimentary symmetry amplifier, Q22 
through Q27, enabled by application of either 
12 or 24 volts de through a pair of de-energized 
contacts of T/Rrelay K1 (figures 4.9 through 
4,11) during receive, This circuit is capable 
of delivering 4 watts of audio power, through 
coupling capacitor C13, to the front panel 
speaker or extension speaker and 80 mw to 
the handset earpiece. 


The squelch circuit is formed by a high-pass 
filter, noise amplifier Q15, noise detector 
CR5, CR6, buffer amplifier Q16, Schmitt 
Trigger Q17, Q18 andsquelchgate Q6. It op- 
erates by detecting the effect the carrier has 
on the noise output of the discriminator. 


Inthe absence of a carrier signal, maximum 
audio noise is present (300 Hz to approxi- 
mately 10 kHz). This noise level is reduced 
when a carrier signal of the correct frequency 
is present at the antenna terminal. The squelch 
circuit detects this variation of noise level 
and causes the audio output to be gated through 
to the speaker, etc. In the absence of a car- 
rier signal, the receiver is returned to the 
muted state. The sensitivity of the squelch 
circuit to therf input signal is determined by 


the setting of SQUELCH control R4. 
96 
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In the absence of a carrier signal, the noise 
output of buffer amplifier Q11is applied to the 
high pass filter formed by capacitors C70, 
C71, C74 and inductor L21. This filter at- 
tenuates any voice signals (300 Hz to 3 kHz) 
allowing only the high frequency noise to be 
applied to the squelchcircuit. The filter out- 
put is amplified by Q15 and detected by the 
noise detector, CR5, CR6. The resultant 
negative going outputis applied to the Schmitt 
Trigger, Q17, Q18 through buffer amplifier 
Q16. 


Buffer amplifier Q16 provides isolation be- 
tween the noise detector and Schmitt Trigger 
to prevent the Schmitt Trigger from overload- 
ing the detector. 


Transistors Q17 andQ18 form a Schmitt Trig- 
ger circuit. Withanegative going signal ap- 
plied to the base of transistor Q17, transistor 
Q17 will be turned off. With transistor Q17 
turned off, transistor Q18 will be turned on. 
With the Schmitt Trigger in this condition (Q17 
off, Q18 on), squelch gate Q6 will be turned 
off, thus disabling the first stage of audio am- 
plification. The triggering actionis rapid and 
positive thus preventing partial squelching 
action, 


With a carrier signal present, there is no 
output from noise detector CR5, CR6. In this 
condition, the state of the Schmitt Trigger is 
reversed; transistor Q17 is turned on, and 
transistor Q18is turned off. With transistor 
Q18 turned off, squelch gate Q6 is turned on, 
thus enabling the first stage of audio amplifi- 
cation. 


The +10 vde regulator, formed by transistors 
Q19, Q20 and Q21, supplies a regulated +10 
vde used on receiver assembly Al, exciter 
assembly A2, oscillator assembly A3, and 
multiplier assembly A7. The regulated +10 
vdc is applied to receiver assembly Al, oscil- 
lator assembly A3 and multiplier assembly 
AT (in the receive mode) through a pair of 
contacts on T/R relay K1. 
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3.5 EXCITER ASSEMBLY A2 


Audio signals from either the microphone or 
handset are appliedto mike amplifier Q1, the 
output of whichis applied to the speech clipper 
stage formed by diodes CR2 and CR3 (figures 
3.3 and 4,13). 


The speech clipper stage provides a symmet- 
rical clipping of the applied audio signal. This 
clipping action increases the average power 
of the modulating signal. The output signal is — 
applied to the active low-pass filter network 
formed by emitter follower Q2 and associated 
circuitry. 


The filter provides post-limiter roll-off. The 
filter output is applied to amplifier Q3, the 
output of which is applied to the phase modu- 
lator. 


Deviation Adjust control, R16, inthe collector 
circuit of Q3is used to adjust the transmitter 
deviation by controlling the level of the audio 
drive signal applied to the modulator. 


The phase modulator consists of varactors 
CR4, CR5 and tuned inductors L1, L2. The 
applied audio drive signal varies the capaci- 
tance of the varactors that phase modulates 
the 11.75 MHz (nominal) injection frequency. 
The injection frequency is generated by the 
transmit oscillator located on oscillator as- 
sembly A3 (paragraph 3.6). The phase modu- 
lator output, essentially an FM signal with a 
pre-emphasis characteristic, is applied to 
three class C amplifiers, usedas multipliers; 
one tripler and two doublers. 


Tripler Q4 produces a 35.25 MHz nominal 
output that is applied to doubler Q5 through a 
tuned tank formed by inductors L3, L4. These 
inductors are tunedto three times the crystal 
frequency. 


Doubler Q5 produces an output of 70.50 MHz 
(nominal) that is applied to a second doubler 
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AUDIO 


MIKE SPEECH 
AMPL CLIPPER 


ACTIVE 
LOW PASS 
FIETER 


PHASE 


MODULATOR 


AMPL 


11.75 MHZ_ INJECTION 
FROM OSCILLATOR 
ASSEMBLY A3 


DOUBLE DOUBLE DOUBLE BUFFER 
TRIPLER TUNED DOUBLER TUNED DOUBLER TUNED AMPL 
NETWORK NETWORK NETWORK 


MATCHING BUFFER MATCHING DRIVER MATCHING 
NETWORK AMPL NET WORK AMPL NETWORK A4 


RF OUTPUT TO 
PA ASSEMBLY 


FIGURE 3.3 - EXCITER ASSEMBLY A2, BLOCK DIAGRAM 


Q6, through another tuned tank formed by in- 
ductors L5, L6. These inductors are tuned 
to six times the crystal frequency. 


Doubler Q6 produces an output of 141 MHz 
(nominal) that is successively amplified by 
amplifiers Q7, Q8 and driver amplifier Q9. 
The output of doubler Q6 is applied to ampli- 
fier Q7 through a tuned tank formed by induc- 
tors L7, L8 that are tuned to 12 times the 
crystal frequency. The output of driver am- 
plifier Q9 is coupled to power amplifier as- 
sembly A4, 


3.6 OSCILLATOR ASSEMBLY A3 


Oscillator assembly A3 contains the neces- 
sary circuits for generating the crystal- 
controlled receive and transmit injection fre- 
quencies. Depending upon the particular 
transceiver, uptothree oscillator assemblies 
are used, with each assembly providing four 
channels with the exception of the fixed- 
installation transceiver that uses a two- 
channel oscillator assembly. The oscillator 
assembly contains two oscillators, two buffer 


amplifiers, andone receive and one transmit 
crystal for each active channel. 


In the receive mode, regulated 10 vde (from 
receiver assembly A1) is applied to oscillator 
Q1 and amplifier Q2 (figures 3.4 and 4.14), 
through a pair of contacts on T/R relay K1. 
Ground is applied through Channel Selector 
switch S4 to one side of a diode gate located 
in the base circuit of oscillator Q1. With 
ground applied, the diode gate is forward bi- 
ased, thus connecting its associated crystal 
into the base circuit of oscillator Q1. The 
oscillator output is amplified by Q2, the output 
of whichis appliedto multiplier assembly A7. 
Amplifier Q2 also acts as a buffer to prevent 
the multiplier circuits on multiplier assembly 
A7 from loading the oscillator. 


Inthe transmit mode, the regulated 10 vdc is 
switched by T/Rrelay K1 to oscillator Q3 and 
amplifier Q4. Oscillator Q3 is enabled, in 
the transmit mode, in the same manner as 
oscillator Q1 is enabled in the receive mode. 
The output of amplifier Q4 is applied to the 
phase modulator on exciter assembly A2. 
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FIGURE 3.4 - OSCILLATOR ASSEMBLY A3, BLOCK DIAGRAM 


3.7 POWER AMPLIFIER ASSEMBLY A4 


Power amplifier V1 is a class C push-pull 
amplifier with link coupling in both input and 
output circuits (figure 4.15). Grid bias is 
appliedtothe center tap of the input link sec- 
ondary winding. Plate voltage is applied to 
the center tap ofthe output link primary wind- 
ing. Variable capacitor A4A1C5 (PA GRID 
TUNE) connected across the input link secon- 
dary winding (located on PA grid board A4A1) 
is used totune the grid circuit. Variable ca- 
pacitor A4A2C1 (PA PLATE TUNE) connected 
across the output link primary winding (loca- 
ted on capacitor/coil board A4A2) is used to 
tune the plate circuit. Variable capacitor C5 
(ANTENNA LOAD) in series with the output 
link secondary winding is used to load the an- 
tenna circuit. 


From the output link secondary winding, the 
amplified rf signal is applied to the antenna 
through transmit/receive relay K1 and the 
antenna low-pass filter. 
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The plate and control grid voltages are ap- 
plied directly to power amplifier V1 from the 
rectifier/filter assembly (paragraph 3.9). 
The screen grid voltage, also developed on the 
rectifier/filter assembly, is applied through 
TUNE/OPERATE switch S2 and T/R relay K1 
to power amplifier V1 (figures 4. 9through 
4.11). Filament voltage for power amplifier 
V1is supplied directly from the dc/ac inverter 
assembly (paragraph 3.10). 


3.8 MULTIPLIER ASSEMBLY A7 


The injection frequency supplied by oscillator 
assembly A3, a nominal 15.125 MHz, is ap- 
pliedtotwo class C amplifiers used as multi- 
pliers (figures 3.5 and4. 14). First multiplier 
Qlisafrequency quadrupler and produces an 
output of 60.5 MHz, nominal. The output of 
the first multiplier is appliedto second multi- 
plier Q2 through a triple-tuned network. 


Second multiplier Q2 is a frequency doubler 
and produces an output of 121 MHz, nominal. 
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15.125 MHZ (NOMINAL) FIRST TRIPLE SECOND DOUBLE 
FROM OSCILLATOR MULTIPLIER TUNED MULTIPLIER TUNED 
ASSEMBLY A3 (X4) NET WORK (X2) NET WORK 


RECEIVER 
INJECTION 
LOW PASS FILTER 


121 MHZ(NOMINAL) 
TO RECEIVER 
ASSEMBLY Al 


FIGURE 3.5 - MULTIPLIER ASSEMBLY A7, BLOCK DIAGRAM 


The output of second multiplier Q2 is applied 
to first mixer Q3 on receiver assembly Al 
through a double-tuned network and the re- 
ceiver injection low-pass filter. 


3.9 RECTIFIER/FILTER ASSEMBLIES 


3.9.1 RF—403—2 Rectifier/Filter Assembly A5 


Usedinthe RF-403-2 transceiver, rectifier/ 
filter assembly A5 (figure 4.16) contains two 
full-wave bridge rectifiers and one half-wave 
rectifier, that convert the applied ac voltages, 
from dc/ac inverter A8, into the required dc 
operating voltages. 


The full-wave bridge rectifier, consisting of 
diodes CR1 through €R4, in conjunction with 
the full-wave bridge rectifier consisting of 
diodes CR5 through CR8, supplies the plate 
voltage for power amplifier A4V1. The full- 
wave bridge rectifier consisting of diodes CR5 
through CR8 also provides the screen voltage 
for power amplifier A4V1 and half-wave rec- 
tifier, CR9, supplies the control grid bias. 


3.9.2 RF—401—2 and RF—404-—3 Rectifier/ 
Filter Assemblies A5 and A6é 


Used in the RF-401-2 and RF-404-3 trans- 
ceivers, rectifier/filter assemblies A5 and 
A6 (figure 4.17) convert the applied square- 
wave ac voltages, from dc/ac inverter A8, 
into the required de operating voltages. 


Assembly A5 contains two full-wave birdge 
rectifiers and one half-wave diode rectifier. 
The full-wave bridge rectifier, consisting of 
diodes CR1 through CR4, in conjunction with 
the full-wave bridge rectifier consisting of 
diodes CR5 through CR8, supplies the plate 
voltage for power amplifier A4V1. The full- 
wave bridge rectifier consisting of diodes 
CR5 through CR8 supplies the screen grid 
voltage for power amplifier A4V1. Half-wave 
rectifier, diode CR9, supplies the control 
grid bias voltage for power amplifier A4V1. 


Assembly A6 contains a full-wave bridge rec- 
tifier, consisting of diodes CR1 through CR4 
and a capacitive input pi-type filter, and pro- 
vides +12 vde transmit for exciter assembly 
A2 in the RF-404-3 transceiver. 


3.10 DC/AC INVERTER A8 


The dc/ac inverter, A8, usedin the RF-401-2 
and RF-403-2 transceivers, changes the 13.6 
vde primary voltage into a square-wave ac 
voltage (figure 4.19) while the de/ac inverter 
used in the RF-404-3 transceiver changes the 
27.5 vde primary voltage into a square-wave 
ac voltage (figure 4.20). The outputs of both 
inverters are applied to the rectifier/filter 
assemblies (paragraph 3. 9) and, irregardless 
of the primary voltage, operate in the same 
manner. 


When primary power is applied, the two tran- 
sistors will conduct (figures 4.19 and 4.20). 
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Due to electrical characteristics of the tran- 
sistors, one transistor will conduct more 
heavily than the other. 


As the current flow increases, a voltage is 
induced in the transformer (A1T1) winding 
connected to the bases of the two transistors. 
The polarity of the induced voltage is such that 
one transistor will be driven towards satura- 
tion and the other transistor will be driven 
towards cut-off. Thecurrent will continue to 
increase until the transformer becomes satu- 
rated. Atthis time, the induced voltage drops 
towards zero and there is no longer enough 
base bias to maintain collector current. When 
this happens, the current starts to decrease, 
causing a voltage to be induced of opposite 


polarity, driving the transistor previously 
turned off towards saturation and driving the 
previously saturated transistor towards cut- 
off. This switching action produces a square 
wave output that is applied to the rectifier/ 
filter assemblies through power transformer 
as 


Reverse polarity protection is provided by 
diode CR1. With the correct polarity applied 
at the primary input, diode CR1 will be re- 
versed biased. When the polarity is reversed, 
diode CR1 becomes forward biased, allowing 
an excessive amount of current to flowthrough 
fuse F1. Whenthis happens, fuse F1 will open, 
instantaneously, thus preventing any damage 
to occur to the circuit components. 
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CHAPTER 4 
MAINTENANCE 


4.1 MAINTENANCE OF SOLID STATE 
EQUIPMENT 


Due to the widespread application of semi- 
conductor devices and printed circuit boards 
in the transceiver, some deviation from nor- 
mal servicing practices is required. The 
special practices recommended in this para- 
graph should facilitate testing and parts re- 
placement and prevent damage to components, 


4.1.1 Testing 


In solid state circuits, the impedances and 
resistances encountered are of much lower 
values thanthose encountered in vacuum tube 
circuits. A difference of a few ohms can 
greatly affect the performance, of the equip- 
ment. Also, coupling and filter capacitors 
require larger values and are usually of the 
low voltage electrolytic type. Therefore, 
when measuring low resistances, use an in- 
strument that is very accurate in the low re- 
sistance ranges. 


| WARNING 


Since solid state devices may be 
quickly damaged by excess voltage 
or current, be sure the ohmmeter 
used uses batteries less than 7.5 
for resistance measurements. 


Transistors canusuallybe checked in the cir- 
cuit. Using a20, 000 ohms/volt de voltmeter, 
check the voltages on each element of the 
transistor. If the de voltage is considerably 
different from that indicated in the voltage 
measurement chart, check each detail of the 


circuit for faults. If there are no obvious 
faults, the transistor, itself, may be defec- 
tive. Most significant of the dc voltages is 
the emitter voltage, since in the common 
emitter circuit, the voltage across the emit- 
ter resistor is a good indicator of the de op- 
erating conditions of the stage. In most 
cases, the difference between the emitter and 
base voltages should be approximately 0. 6 to 
0.7 volts. 


Always check the value of the bias resistors 
in series with the various transistor ele- 
ments. A transistor is very sensitive toim-— 
proper bias voltage; therefore, a short or 
open circuit in the biasing circuit may damage 
the transistor. A transistor can alsobe 
checked out of the circuit as follows, using a 
sensitive ohmmeter with a low voltage cir- 
cuit. To checka PNP transistor, connect the 
positive lead of the ohmmeter to the base of 
the transistor; connect the negative lead to the 
emitter and then to the collector. Generally, 
a resistance reading of 100, 000 ohms or more 
should be obtained between emitter and base 
or between emitter and collector. Reconnect 
the meter with the negative lead to the base 
and the positive lead connected to the emitter. 
A resistance value of 500 ohms or less should 
be obtained. When the positive lead is con- 
nexted to the collector, a value of 500 ohms 
or less should be obtained. With the positive 
lead on the collector and the negative lead on 
the emitter, the resistance should be high. 


Similar tests made on an NPN transistor 
produce the following results. Withthe nega- 
tive lead on the base and the positive lead on 
the emitter or collector, the resistance should 
be high. With the positive lead on the base 
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and the negative lead on the emitter or col- 
lector, the resistance should be low. With 
the negative lead on the collector and the 
positive lead on the emitter, the resistance 
should be high. 


CAUTION 


If atransistor is found to be defec- 
tive, make certain that the circuit 
is in good operating order before 
installing a replacement transis- 
tor. Ifashort existsin the circuit, 
puttinginanother transistor will 
most likely result in damaging the 
new transistor. Do not depend upon 
fuses to protect transistors. Never 
remove or replace a semicon- 
ductor device with the voltage ap- 
plied. Transients thus produced 
can damage them. 


Diodes can be checked with an ohmmeter in 
much the same way as transistors. In the 
forward direction, the resistance measured 
should be low; in the reverse direction, the 
resistance should be very high. 


4.1.2 Tracing Printed Circuits 


Special composite illustrations of printed cir- 
cuit boards are provided. These show the 
board from the component side with the wir- 
ing side shown in phantom. Components are 
identified by schematic reference designa- 
tors. These illustrations are of particular as- 
sistance in tracing circuits on boards which 
the wiring side is not accessible. 


Circuit tracing can be done from either side 
of the board. Usually, the easiest methodis 
to place a small light behind the board, so 
that connection points can be seen through the 
board, andthentesting onthe component side. 
Eyelet and wire connections identified both in 
the assembly view and on the schematic are 
usually good points to check first, since they 
are easy to identify and to reach 
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4.1.3 Replacing Components 


Use only a low-heat soldering iron when in- 
stalling or removing soldered-in parts. Use 
care inthe handling of printed circuit boards. 
When removing a part from a printed circuit 
board, first unbend the crimped leads. Use 
onlythe necessary amount of heat to unsolder 
the part. Clean excess solder from mounting 
eyelets, making sure that mounting holes are 
clear before installing the new part. When 
removing a transformer or other part having 
a multiple number of leads, straighten all 
leads first and then heat leads one at a time, 
working around the part, until the part can be 
gently rocked out. A solder sucker will 
greatly simplify removal of multiple lead 
components, 


Note 


A toothpick can be used to clear 
molten solder from holes. 


When installing or removing a soldered-in 
semiconductor, grasp the lead to which heat 
is being applied, betweenthe solder joint and 
the semiconductor with long-nosed pliers. 
This will dissipate some of the heat that would 
otherwise be conducted into the semiconductor 
device from the soldering iron. Make certain 
that all wires soldered to semiconductor ter- 
minals have first been properly tinned so that 
the necessary connection can be make quickly. 
Excessive heat will permanently damage a 
semiconductor. 


If the copper-foil wiring is damaged, a piece 
of small buss wire can be used to bridge the 
gap. It is seldom necessary to replace a 
board because of foil breakage. 


Capacitors, resistors, and other two-lead 
components can be replaced without removing 
the old leads, using the following procedure. 
This method is not as good as removing old 
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leads,but sometimes it can be used to advan- 
tage if access to the printed side of the board 
is impractical. 


a) Cut the component in half with diagonal 
cutters. 


b) Crush the remains of the component, 
and break the pieces away from the leads. 
This will provide maximum lead length. 


c) Bendthe leads close to the boardto form 
a loop. 


d) Connect the leads of the new component 
to the loops formed bythe oldleads, and sol- 


der the connections. Be careful to dress the 
leads so they don't contact nearby leads. 


4.2 TEST EQUIPMENT 


The following is a list of test equipment re- 
quired to properly service the transceiver. 


VOM, Simpson Model 260 or equivalent 


RF Signal Generator, Hewlett- Packard 
HP-606A or equivalent 


Carrier Deviation Meter, Marconi TF- 
791D or equivalent 


Audio Signal Generator, Hewlett-Pack- 
ard HP-200AB or equivalent 


RF Voltmeter, Boonton 91CA or equiv- 
alent 


Frequency Counter, Hewlett-Packard 
5242L or equivalent 


Wattmeter, Micro-Match711N or equiv- 
alent 


Dummy Load, 50-ohm, 75-watt 


FM Signal Generator, Marconi Type 
TF-1066B/I or equivalent 


Distortion Analyzer, Hewlett-Packard 
HP-331A or equivalent 


4.3 PREVENTIVE MAINTENANCE 


Preventive maintenance checks contained in 
table 4.1 should be performed at regular in- 
tervals to ensure proper operation. 


4.4 TROUBLESHOOTING PROCEDURES 


Table 4.2 contains troubleshooting proce- 
dures that canbe used as a guide for isolating 
faults to a particular boardor assembly in the 
transceiver. 


4.5 ALIGNMENT PROCEDURES 


Complete alignment procedures, tuning ad- 
justments and performance checks are con- 
tained in tables 4.3 through 4.13. 
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TABLE 4.1 - PREVENTIVE MAINTENANCE CHECKS 


PREVENTIVE MAINTENANCE CHECK INTERVAL 


Check all exterior cables for proper connection. Also 3 months 
check all cables for any signs of damage. 


Check primary voltage generating system for proper As required 
operation. 


Keep antenna and antenna base free of dirt and corrosion. As required 


Check transmitter frequency and deviation. 12 months 
Check power input to final 12 months 


Check receiver frequency. 12 months 
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TABLE 4.2 - TROUBLESHOOTING CHART 


SYMPTOM PROBABLE CAUSE PROCEDURE 


1. Set completely dead. 


a. Check for correct primary 
supply voltage. 


a. No primary supply 
voltage. 


b. Replace, if defective, and 
check primary circuit for 
possible short circuit. 


Primary power fuse 
open. 


ec. Check switch for proper 
operation, and replace if 
defective. 


Faulty power switch, 


2. No transmit or receive 
signals on all channels. 


a. Make V/Rcheck, figure 
4.19 or 4. 20. 


a. Faulty dc/ac inverter. 


Make V/R check, figure 
4.16 or 4.17. 


Faulty rectifier/filter 
assembly. 


c. Make V/Rcheck, figure 
4,12. 


Faulty +10 vde regula- 
tor-on receiver 
assembly. 


d. Make V/Rcheck, figure 
4, 14. 


Faulty oscillator 
assembly. 


Check antenna circuit to set. 


Faulty antenna circuit. 


Check antenna low pass 
filter, figures 4.5, 4.9 
through 4. 11. 


Faulty antenna low pass 
filter. 


g. Make V/Rcheck, figure 
4,13. 


Faulty exciter assem- 
bly. 


h. Make V/Rcecheck, figure 
4,12. 


Faulty receiver 
assembly. 
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TABLE 4.2 - TROUBLESHOOTING CHART (Cont. ) 


SYMPTOM 


3. 


No transmitted signals, 
receive signals present. 


Transmitter inopera- 
tive on one channel, all 
other channels opera- 
tive in transmit and 
receive. 


a. 


PROBABLE CAUSE 


Faulty relay K1 or K2. 


Faulty push-to-talk 
switch on handset or 
microphone. 


Faulty rectifier /filter 
assembly. 


Broken connection on 
Channel Selector 
switch S4. 


Exciter assembly inop- 
erative. 


Faulty PA assembly. 


Defective power ampli- 
fier tube V1. 


Noinjection frequency 
from oscillator assem- 
bly. 


PROCEDURE 


Check relay K1 and K2 for 
proper operation. Replace 
if defective. 


Check push-to-talk switch 
for proper operation. Re- 
place or repair as required. 


Make V/R check, figure 
4,16 or 4. 17. 


Check Channel Selector 
Switch $4. Repair as re- 
quired. 


Make V/R check, figure 
4,13. Replace defective 
component. Realign exciter 
assembly, table 4.10. If 
driver current is excessively 
high or low, check PA as- 
sembly before checking 
exciter assembly. 


Make V/R check, figure 
4,15. 


Check power amplifier tube 
V1. Replace if defective. 
Retune PA assembly, 

table 4. 11. 


Check oscillator selection 
circuit and crystal 
associated with inoperative 
channel. Repair as required 
and readjust frequency, 

table 4. 13. 
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TABLE 4,2 - TROUBLESHOOTING CHART (Cont. ) 


SYMPTOM PROBABLE CAUSE PROCEDURE 


Faulty T/R relay K1. 


5. No receive signals, 


transmitter operative. 


No receive signals on 
one channel, all other 
channels operative. 


Unmodulated carrier 
is transmitted. 


a. 


No injection frequency 
from oscillator assem- 
bly. 


Faulty multiplier as- 
sembly. 


Faulty receiver assem- 
bly. 


Faulty loudspeaker or 
handset earpiece. 


., No injection frequency 


from oscillator assem- 
bly. 


Faulty audio stages on 


exciter assembly. 


Faulty microphone or 
handset. 


Check T/R relay K1 for 
proper operation. 


Make V/R check, figure 
4,14, 


Make V/R check, figure 
4,18. Measure stage gain, 
figure 4. 8. 


Make V/R check, figure 
4,12. Measure stage gain, 
figure 4. 7. 


Check loudspeaker or 
handset earpiece. 


Check oscillator selection 
circuit and crystal associ- 
ated with inoperative 
channel. Repair as neces- 
sary and readjust frequency, 
table 4. 5. 


Make V/R check of audio 
stages on exciter assembly, 
figure 4. 13. 


Check microphone or hand- 
set and repair as required. 


IM-1000 
MAINTENANCE 


TABLE 4.2 - TROUBLESHOOTING CHART (Cont. ) 


SYMPTOM PROBABLE CAUSE PROCEDURE 


8. Low rf output power on a. Make V/R check of rf stages 
all channels. on exciter assembly, figure 
4.13. Replace defective 
component and realign 
exciter assembly, table 4. 10. 


a. Faulty exciter assem- 
bly. 


Make V/R check, figure 4.15. 


Faulty PA assembly. 


Check PA tube V1 and re- 
place if defective. Retune 
PA assembly A4, table 

79 hl 


Defective PA tube V1. 


Make V/R check, figure 
4.16 or 4.17. 


Faulty rectifier /filter 
assembly. 


a. Make V/Rcheck, figure 
4, 14. 


Defective oscillator 
assembly. 


Low rf output power on 
one channel, normal 
on all other channels. 


a. Check microphone or hand- 
set. Repair as required. 


a. Defective microphone 
or handset. 


Distorted modulation 
in transmit. 


b. Make V/R check of audio 
stages on exciter assembly 
A2, figure 4. 13. 


Defective exciter as- 
sembly. 


c. Check frequency of injection 
signal for channel being dis- 
torted. Repair as necessary. 

Readjust frequency, table 

4,13. 


Defective oscillator 
assembly. 
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TABLE 4.2 - TROUBLESHOOTING CHART (Cont. ) 


SYMPTOM PROBABLE CAUSE PROCEDURE 


11. Received audio signal | a. Defective oscillator . Check frequency of injection 
distorted. assembly. signal for channel producing 
distortion. Repair as neces- 
sary. Readjust frequency, 
table 4. 5, 


Faulty multiplier as- . Make V/Rcheck, figure 
sembly. 4.18. Measure stage gain, 
figure 4. 8. 


Audio output low. . Defective receiver . Make V/Rcheck, figure 
assembly. 4,12. Check receiver gain, 
figure 4. 7. 


Injection frequency . Crystal trimmer not . Adjust trimmer to set signal 
incorrect on one properly adjusted. at proper frequency, table 
channel, all other 4,5 or 4. 13. 

channels correct. 


Crystal out of . Replace crystal, and adjust 


tolerance. frequency, table 4. 5 or 
4,13. 
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UNING 
ae USTMENT PROCEDURE 


5 Same as Step 4a or b A1C29 Set Al1C27 at maximum capacitance. Adjust AlC29 for 
maximum rf voltmeter indication. Set A1C27 at first 
maximum indication from maximum capacitance. Do not 
readjust A1C29. 


TEST EQUIPMENT AND 
STEP} CONNECTION POINT 


Same as Step 4a or b 


Set A1C14 at maximum capacitance. Adjust Al1C17 for 


fre- maximum rf voltmeter indication. Set A1C14 at first 

00 maximum indication from maximum capacitance. Do not 

btain readjust AlC17. 

Adjust 

se Same as Step 4a or b Adjust Al1C3 for minimum rf voltmeter indication. Adjust 
21 to A1C7 for maximum rf voltmeter indication. Adjust A1C3 
at ad- for maximum rf voltmeter indication. Do not readjust 

f A1C7. Disconnect all test equipment and reconnect coax 


wire to pins A7P2, A7P3 (if disconnected in step 4b). 


refully 
4 signal 
m sig- 
rv M 


| 
TABLE 4.3 RECEIVER ASSEMBLY Al 
: ALIGNMENT PROCEDURE 
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RECEIVER ASSEMBLY Al ALIGNMENT PROCEDURE 


EST EQUIPMENT 


Generator, Hewlett-Packard HP-606, or equivalent 
Generator, Marconi TF-1066 B/I, or equivalent 

ieter, Boonton 91CA, or equivalent 

¢ Frequency Counter, Hewlett-Packard HP-5242, or equivalent 


RY CHECKS AND ADJUSTMENTS 


ILUME control fully counterclockwise. 

QUELCH control fully clockwise. 

ROL switch at LOCAL. (RF-401-2 and RF-404-3 only. ) 

R switch at ON. (RF-401-2 and RF-404-3 only. ) 

ily misaligned receiver assembly, set all receiver assembly inductor 
ish with bottom of board. 

fhat primary voltage is at proper level, as follows: 


'—401-2 13. 6 vde 
r—403-2 13. 6 vde 
404-3 27. 5 vde 


that voltage, measured between pins 14 (+) and 13 (-) of.test socket J5 with 
is at +10 vde. If not, adjust A1R68 to obtain +10 vde indication. 

On RF-403-2 used in land mobile installations, set A1R68 to obtain a +9. 25 
i ication. 


27 L29 LI7 C33 R68 C3I€29) C27 Clir a Cil4 


| | 183-020 
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TEST EQUIPMENT AND 


TUNING TEST EQUIPMENT AND| TUNING 
STEP} CONNECTION POINT |ADJUSTMENT PROCEDURE STEP] CONNECTION POINT |ADJUSTMENT 
| WARNING Same as Step 4a or b A1C29 
A1C27 
High voltages, that could be lethal, are present at various points on the chassis and pins 1 through 4 of test socket J5. Use extreme 
caution when the chassis is out of the case with power applied. 


A1C17 
: A1C14 
RF Signal Generator AlJ2 


A1C7 
A1C3 


TABLE 4.3 RECEIVER ASSEMBLY Al 
ALIGNMENT PROCEDURE 


4-11/4-12 


PROCEDURE 


Set AlC27 at maximum capacitance. Adjust AlC29 for 
maximum rf voltmeter indication. Set AlC27 at first 

maximum indication from maximum capacitance. Do not 
readjust A1C29. 


Set A1C14 at maximum capacitance. Adjust AlC17 for 
maximum rf voltmeter indication. Set A1C14 at first 
maximum indication from maximum capacitance. Do not 
readjust A1C17. 


Same as Step 4a or b 


Disconnect coax wire connected to AlJ2. Set rf signal 
generator frequency at 20.000 MHz (CW). Check fre- 
quency on electronic counter and maintain at 20.000 
MHz. Adjust rf signal generator output level to obtain 
rf voltmeter indication 10 dB above noise level. Adjust 
capacitors and inductors for maximum rf voltmeter 
indication. Reduce rf signal generator output level to 
keep rf voltmeter indication below 300 mV. Repeat ad- 
justment until no further increase is obtained on rf 
voltmeter. 


RF Signal Generator AlJ2 


RF Voltmeter AlIC1 pin 1 


Adjust A1C3 for minimum rf voltmeter indication. Adjust 
A1C7 for maximum rf voltmeter indication. Adjust A1C3 
for maximum rf voltmeter indication. Do not readjust 
A1C7. Disconnect all test equipment and reconnect coax 
wire to pins A7P2, A7P3 (if disconnected in step 4b). 


Same as Step 4a or b 


Set rf signal generator output level at 100 uV. Adjust 
A1L20 for 0 (zero) indication on VOM and A1L19 for 
peak indication on rf voltmeter. Repeat adjustment 
until no further change is obtained on rf voltmeter and 
VOM. Disconnect rf signal generator, rf voltmeter 
and VOM. Reconnect coax wire to AlJ2. 


RF Voltmeter should indicate 500 mV, minimum, on 
all channels. If indication is less, perform Multiplier 
Assembly A7 Alignment Procedure before proceeding 

with this procedure. 


Calculate the bandwidth in percent, as follows: 


F2 - Fl 
BW(%)= (7) x 100 


Fl = lowest carrier frequency 

F2 = highest carrier frequency 

If the calculated bandwidth in percent is less than 0.40%, 
proceed to step 4a. If the calculated bandwidth is greater 
than 0.40%, proceed to step 4b. 


RF Voltmeter AlIC1 pin 1 Set Channel Selector switch at low frequency channel. 
Set A1C3, A1C7, A1C14, A1C17, A1C27, A1C29, at 
mid-range. Set fm signal generator controls to produce 
a CW output at a level of 100 mV at the channel fre- 
quency. Carefully adjust fm signal generator frequency 
to ensure that signal is centered in crystal filter pass- 
band. Decrease fm signal generator output level, as 
required, to keep VTVM indication below 300 mV in the 
following steps. 


FM Signal Generator Jl 


Disconnect coax wire from pins A7P2, A7P3. Set A1C3, 
A1C7, A1C14, A1C17, Al1C27, Al1C29 at mid-range. Set 
rf signal generator output level at 600 mV (measured 
across A7P2, A7P3) at frequency calculated as follows: 


Fl + F2 : 
fs = (Sn Jee 


Fl = lowest carrier frequency 

F2 = highest carrier frequency 

Check rf signal generator frequency on electronic 
counter. Set fm signal generator at frequency calculated 
as follows: 


Fl + F2 
fg = —>— 


Set fm signal generator output level at 100 mV. Carefully 
adjust fm signal generator frequency to ensure that signal 
is centered in crystal filter passband. Decrease {m sig- 
nal generator output level, as required, to keep VTVM 
indication below 300 mV in the following steps . 


4b RF Signal Generator A7P2, A7P3 
RF Voltmeter Al1IC1 pin 1 
FM Signal Generator Jl 
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: ‘TUNING 
BLE 4.4 MULTIPLIER ASSEMBLY A7 ALI ygpMENT PROCEDURE 


| | WARNING 


IQUIRED IM GSk EQUIPMENT irious points on the chassis and pins 1 through 4 of test socket J5. Use extreme 


ipplied. 


VOM, Simpson Model 260, or equivalent | Calculate the bandwidth, in percent as follows: 
RF Voltmeter, Boonton 91CA, or equivalent ia G22) 

= aaa cs analy xa 
RF Signal Generator, Hewlett-Packard HP-( a 2 ue 


Electronic Frequency Counter, Hewlett-Pac) = lowest carrier frequency 
= highest carrier frequency 
If the calculated bandwidth, in percent, is less than 


2E LIMINARY CHECKS AND ADJUSTMENTS 0.40%, proceed to step la. If calculated bandwidth is 


greater than 0.40%, proceed to step 1b. 


| A7TL5 Set Channel Selector switch at low frequency channel, 
Rotate VOLUME control fully counterclockw az1 Adjust A7L5, A7L4, A7L6 for maximum rf voltmeter 
c | <AT7L6 indication. Repeat until no further increase is observed 
Rotate SQUE LCH control fully clockwi Se. on rf voltmeter. Disconnect rf voltmeter. 
7 pees — ‘ 
Set CONTROL switch at LOCAL (RE 401-2 ‘ AT7L5 Disconnect coax wire from A7P2, A7P3. Set rf signal 
Ensure that primary voltage is at proper ley A7L4 generator output level at 600 mV (measured across 
| A7L6 A7P2, A7P3) at frequency calculated as follows: 
| (cn, ee 
RF-401-2 13. 6 vde | s 2 
RF-403-2 ie) 6 woke = lowest carrier frequency 
= highest carrier frequency 
RF-404-3 vee 5) vde Check rf signal generator frequency on electronic 


counter. Adjust A7L5, A7L4, A7L6 for maximum rf 
voltmeter indication. Disconnect rf voltmeter. 


Ensure that voltage, measured between pins 
WOM, is at +10 vdc. If not, adjust Al R68 td Note 
NOTE: On RF-403-2 used in land mobile ingens connect positive lead to 50 uA jack and set range selector switch at 


vde indication. 
A7L5 Adjust A7L5, A7L4, A7L6 for maximum VOM indication. 


P) aria Disconnect VOM. 
| AT7L6 
A7L10 Adjust A7L10 for maximum rf voltmeter indication. 
A7L11 Adjust A7L11 for maximum rf voltmeter indication. Re- 


peat steps 2 through 4 until no further increase is ob- 
served on rf voltmeter. Disconnect test equipment and 
reconnect coax wire to A7P2, A7P3, if disconnected in 
step 1b. 
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TABLE 4.4 MULTIPLIER ASSEMBLY A7 
ALIGNMENT PROCEDU RE 
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MULTIPLIER ASSEMBLY A7 ALIGNMENT PROCEDURE 


D TEST EQUIPMENT 


mpson Model 260, or equivalent 

ltmeter, Boonton 91CA, or equivalent 

mal Generator, Hewlett-Packard HP-606A, or equivalent 

onic Frequency Counter, Hewlett-Packard HP-5242, or equivalent 


NARY CHECKS AND ADJUSTMENTS 


* VOLUME control fully counterclockwise. 

- SQUELCH control fully clockwise. 

DNTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 
e that primary voltage is at proper level, as follows: 


aF-401-2 13. 6 vde 
—403-2 13. 6 vde 
-404-3 27. 5 vde 


e that voltage, measured between pins 14 (+) and 13 (-) of test socket J5 Nid 
‘is at +10 vde. If not, adjust Al R68 to obtain +10 vde indication. 
On RF-403-2 used in land mobile installations, set Al1R68 to obtain a +9, 25 


dication. 


ao 
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MULTIPLIER ASSEMBLY A7 


IM-1000 
MAINTENANCE 


TEST EQUIPMENT AND 
STEP} CONNECTION POINT PROCEDURE | 


High voltages, that could be lethal are present at various points on [wanes] chassis and pins 1 through 4 of test socket J5. Use extreme 
caution when chassis is out of the case with power applied. 


UNING 
calf USTMENT 


_warning | 


Calculate the bandwidth, in percent as follows: 


F2 - Fl 
BW(%) = GiB) x 100 


lowest carrier frequency 
highest carrier frequency 
If the calculated bandwidth, in percent, is less than 

0.40%, proceed to step la. If calculated bandwidth is 
greater than 0.40%, proceed to step 1b. 


hy 
fa 
won 


Set Channel Selector switch at low frequency channel. 
Adjust A7L5, A7L4, A7L6 for maximum rf voltmeter 
indication, Repeat until no further increase is observed 
on rf voltmeter. Disconnect rf voltmeter. 


RF Voltmeter A7Q2 Base 


Disconnect coax wire from A7P2, A7P3. Set rf signal 
generator output level at 600 mV (measured across 
A7P2, A7P3) at frequency calculated as follows: 


foe (EE ereT) 
s 2 


Fl = lowest carrier frequency 
F2 = highest carrier frequency 
Check rf signal generator frequency on electronic 

counter. Adjust A7L5, A7L4, A7L6 for maximum rf 
voltmeter indication. Disconnect rf voltmeter. 


RF Voltmeter A7Q2 Base AT7L5 


RF Signal Generator A7P2, A7P3 


Note 


To set up Simpson 260 VOM for 250 mV range (full scale) connect positive lead to 50 uA jack and set range selector switch at 
50-volt range. 


VOM (250 mV) 
J5-20(+), J5-13 (-) 


Adjust A7L5, A7L4, A7L6 for maximum VOM indication. 
Disconnect VOM. 


Same as Step 3 A7L11 Adjust A7L11 for maximum rf voltmeter indication. Re- 
peat steps 2 through 4 until no further increase is ob- 
served on rf voltmeter. Disconnect test equipment and 
reconnect coax wire to A7P2, A7P3, if disconnected in 


step 1b. 


TABLE 4.4 MULTIPLIER ASSEMBLY A7 
ALIGNMENT PROCEDU RE 
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PROCEDURE 


Set Channel Selector switch at channel to be checked. 
The crystal frequency indication observed on the fre- 
quency counter should be within +10 cycles of crystal 
frequency for channel being checked. If indication is 
incorrect, proceed with step 2 to adjust the crystal 

frequency. 


‘ABLE 4.5 RECEIVER FREQUENCY CHECK TUNING 
DJUSTMENT 


(EQUIRED TEST EQUIPMENT 


Electronic Frequency Counter, Hewlett-Pac 


Looking at rear of Channel Selector switch, locate 
switch terminal that is in contact with switch wiper. 
Identify switch position and crystal trimmer. Adjust 
this trimmer to obtain an indication of the crystal 
frequency that is within +10 cycles of crystal frequency. 
Repeat steps 1 and 2 for remaining channels. 


PRELIMINARY CHECKS AND ADJUSTMENTS 


Rotate VOLUME control fully counterclocky 
Set CONTROL switch at LOCAL (RF-401-2 | 
Ensure that primary voltage is at proper le 


RF-401-2 13.0 VaC 
RF-403-2 PS aOLyae 
RF-404-3 2105 Ve 


Ensure that voltage, measured between pins 
VOM, is at+10vde. [If not, adjust A1R68 t 
NOTE: On RF-403-2 used in land mobile inyjy_e 
vde indication. 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
4,80R 12 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
3,7 OR II 


POSS 


EOS CHANNEL 


SELECTOR 
SWITCH 

POSITIONS 
2,6 OR IO 


COMMON 


BOTTOM OF FRONT —- — 


| CHANNEL 
RF-403-2 (4-CHANNEL) | eee cuce 

SELECTOR SWITCH S44, FE C10 SWITCH 
POSITIONS 

1,50R9 


[BLY A3 (PARTIAL VIEW) 
L/TRIMMER LOCATION 


TABLE 4.5 RECEIVER FREQUENCY CHECK/ 
ADJUSTMENT PROCEDURE 


| 4-15/4-16 
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IM-1000 
MAINTENANCE 
TEST EQUIPMENT AND TUNING 
STEP| CONNECTION POINT |ADJUSTMENT PROCEDURE 


Frequency counter Set Channel Selector switch at channel to be checked. 
A7P2 (+), A7P3 (-) The crystal frequency indication observed on the fre- 
quency counter should be within +10 cycles of crystal 
frequency for channel being checked. If indication is 


incorrect, proceed with step 2 to adjust the crystal 
frequency. 


f 5 RECEIVER FREQUENCY CHECK/ADJUSTMENT PROCEDURE 


ED TEST EQUIPMENT 


ronic Frequency Counter, Hewlett-Packard HP-5242 or equivalent 


Looking at rear of Channel Selector switch, locate 
switch terminal that is in contact with switch wiper. 
Identify switch position and crystal trimmer. Adjust 
this trimmer to obtain an indication of the crystal 
frequency that is within +10 cycles of crystal frequency. 
Repeat steps 1 and 2 for remaining channels. 


INARY CHECKS AND ADJUSTMENTS 


¢ VOLUME control fully counterclockwise. 
YON TROL switch at LOCAL (RF-401-2 and RF-404-3 only). 
re that primary voltage is at proper level, as follows: 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 27. 5 vde 


e that voltage, measured between pins 14 (+) and 13 (-) of test socket J5 with 
is at+10vde. If not, adjust Al R68 to obtain +10 vdc indication. 

Ee: On RF-403-2 used in land mobile installations, set A1R68 to obtain a +9. 25 
adication. 


E 7 


RECEIVE 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
4,80R l2 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
3,7 OR II 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
2,6 OR 10 


COMMON 


BOTTOM OF FRONT PANEL 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
1,50R9 


RF-403-2 (4-CHANNEL) CHANNEL 
SELECTOR SWITCH $4, REAR VIEW 


BOTTOM OF 
FRONT PANEL 


RF-401-2, RF-404-3 CHANNEL 
SELECTOR SWITCH S4, WAFER A, OSCILLATOR ASSEMBLY A3 (PARTIAL VIEW) 
REAR VIEW RECEIVE CRYSTAL/TRIMMER LOCATION 


TABLE 4,5 RECEIVER FREQUENCY CHECK/ 
ADJUSTMENT PROCEDURE 


4-15/4-16 
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TABLE 4.6 QUIETING SENSITIVITY MEASUREMENT 


REQUIRED TEST EQUIPMENT 


1. FM Signal Generator, Marconi TF-1066 B/I, or equivalent 
2. AC VTVM, Ballantine 314A, or equivalent 


PRELIMINARY CHECKS AND ADJUSTMENTS 


Rotate VOLUME control fully counterclockwise. 

Rotate SQUELCH control fully clockwise. 

Set CONTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 
Set SPEAKER switch at ON (RF-401-2 and RF-404-3 only). 
Ensure that primary voltage is at proper level, as follows: 


ie eA eh 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 27. 5 vde 


6. Ensure that voltage, measured between pins 14 (+) and 13 (-) of test socket J5 
with VOM, is at +10 vde. If not, adjust A1R68 to obtain +10 vde indication. 
NOTE: On RF-403-2 used'in land mobile installations, set A1R68 to obtain a 
+9, 25 vdce indication. 


TEST EQUIPMENT AND 
CONNECTION POINT 


PROCEDURE 


Set Channel Selector switch at channel to be checked. 
Adjust VOLUME control to obtain AC VTVM indica- 
tion as shown below. 

RF-401-2 1. 8 volts rms 
RF-403-2 1. 8 volts rms 
RF-404-3 4,0 volts rms 


AC VTVM 
J5-15 (+), J5-13 (-) 


Set fm signal generator frequency controls to produce 
an output at the channel frequency at 10 uV (CW). De- 
crease fm signal generator output level to obtain an AC 
VTVM indication that is 20 dB down from indication in 
step 1. Adjust fm signal generator frequency control to 
obtain maximum quieting. Re-adjust fm signal genera- 
tor output level to obtain AC VTVM indication that is 20 
dB down from indication in step 1. The fm signal gen- 
erator indicated output level should be 0. 5 uV or less. 


FM Signal Generator 
J1 (Antenna) 


IM-1000 
MAINTENANCE 


TABLE 4.7 SQUELCH SENSITIVITY MEASUREMENT 


REQUIRED TEST EQUIPMENT 


i 


FM Signal Generator, Marconi TF-1066 B/I or equivalent. 


PRELIMINARY CHECKS AND ADJUSTMENTS 


ie oe de 


Rotate VOLUME control fully counterclockwise. 

Rotate SQUELCH control fully clockwise. 

Set CONTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 
Set SPEAKER switch at ON (RF-401-2 and RF-404-3 only). 
Ensure that primary voltage is at proper level, as follows: 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 Aa lanigels 


Ensure that voltage, measured between pins 14 (+) and 13 (-) of test socket J5 with 
VOM, is at +10 vde. If not, adjust A1R68 to obtain +10 vdc indication. 

NOTE: On RF-403-2 used in land and mobile installations, set A1R68 to obtain a 
+9, 25 vde indication. 


TEST EQUIPMENT AND 
CONNECTION POINT PROCEDURE 


FM signal generator Set Channel Selector switch at channel to be checked. 

J1 (Antenna) Set fm signal generator controls to produce an output 
at the channel frequency at a 0.5 uV level, with a 
modulating frequency of 1.0 kHz. Set deviation at 
~3.3 kHz. Adjust fm signal generator frequency con- 
trol for maximum receiver audio output. Set fm sig- 
nal generator output level control for no output. 
Rotate SQUELCH control counterclockwise until 


receiver is just squelched. Slowly increase fm sig- 
nal generator output level until squelch threshold is 
just overridden. The fm signal generator output 
level should be 0. 35 uV or less. 


IM-1000 
MAINTENANCE 


TABLE 4.8 AUDIO OUTPUT POWER AND DISTORTION MEASUREMENT 


REQUIRED TEST EQUIPMENT 


Lb 
Ze 


FM Signal Generator, Marconi TF-1066 B/I, or equivalent 
Distortion Analyzer, Hewlett-Packard HP-331A, or equivalent 


PRELIMINARY CHECKS AND ADJUSTMENTS 


ips ti ae a 


Rotate VOLUME control fully counterclockwise. 

Rotate SQUELCH control fully clockwise. 

Set SPEAKER switch at ON (RF-401-2 and RF-404-3 only). 

Set CONTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 
Ensure that primary voltage is at proper level, as follows: 


RF-401-2 13560 Vdc 
RF-403-2 LOR 6.VaC 
RF-404-3 Die ooVac 


Ensure that voltage, measured between pins 14 (+) and 13 (-) of test socket Jo with 
VOM, is at +10 vde. If not, adjust A1lR68 to obtain +10 vdc indication. 

NOTE: On RF-403-2 used in land mobile installations, set A1R68 to obtain a +9. 25 
vde indication. 


TEST EQUIPMENT AND 
CONNECTION POINT PROCEDURE 


FM Signal Generator Set Channel Selector switch at channel to be checked. 
J1 (Antenna) Set fm signal generator controls to produce an output 
at the channel frequency at a 100 uV level with a 
modulating frequency of 1 kHz. Set deviation at +3. 3 
kHz. 


Distortion Analyzer Set distortion analyzer controls to measure audio out- 


Jn—1> (tr), Jo-1L3 (=) put voltage. Adjust VOLUME control to obtain indica- 
tion as shown below: 


RF-401-2 3.5 volts rms 
RF-403-2 Sab LVOlts rms 
RF-404-3 8.0 volts rms 


Set distortion analyzer controls to measure distortion. 
The distortion indicated should not exceed 10%. 
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PROCEDURE 


11 scale), connect positive lead to 50-microamp jack and set range selector 


TUNING 
BLE 4.9 RECEIVER NETTING PROCEDUnJUSTMENT 


NOT 


Set Channel Selector switch at channel to be netted. 
Looking at the rear of Channel Selector switch, locate 
switch terminal that is in contact with switch wiper. 
Identify switch position and crystal trimmer by referring 
to figures below. With a signal (from the transmitter to 
which the receiver is being netted) applied to the receiver 
adjust trimmer to obtain a 0 vde indication on the VOM. 


The following procedure allows 
out having to use a frequency co 
intended to replace the receiver 
(table 4. 5) and is provided for E 


Repeat step 1 for remaining channels. Disconnect VOM. 


‘QUIRED TEST EQUIPMENT 


VOM, Simpson 260, or equivalent 


ELIMINARY CHECKS AND ADJUSTMENTS | 


Rotate VOLUME control fully counterclocky 
Rotate SQUELCH control fully clockwise. | 
Set SPEAKER switch at ON (RF-401-2 and —————— 
Set CONTROL switch at LOCAL (RF-401-2) 
Ensure that primary voltage is at proper le 


CHANNEL 

SELECTOR 
RF-401-2 13. 6 vde a Se 
RF-403-2 13. 6 vde 4,8 OR I2 
RF-404-3 27. 5 vde 


| — os 


Ensure that voltage, measured betwen pins 
VOM, is at +10 vde. If not adjust A1R68 to 
NOTE: On RF-403-2 used in land mobile ir ca 


vde indication. | 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
3,70R Il 


6S) SSS SS SS = 
“ 


POS 2 CHANNEL 
C7 
POS 3 | 


SELECTOR 
SWITCH 
POSITIONS 
2,6 OR 10 
POS 4 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
1,5 OR9 


ClO 


COMMON 


BOTTOM OF FRON 
R ASSEMBLY A3 (PARTIAL VIEW) 


RF-403-2 (4-CHANNE)RySTAL/TRIMMER LOCATION 
SELECTOR SWITCH S4 


TABLE 4.9 RECEIVER 
NETTING PROCEDURE 
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RECEIVER NETTING PROCEDURE 


NOTE 


The following procedure allows adjustment of the receiver with- 
out having to use a frequency counter. This procedure is not 
intended to replace the receiver frequency adjustment procedure 
(table 4. 5) and is provided for EMERGENCY use only. 


EST EQUIPMENT 
ipson 260; or equivalent 
y¥ CHECKS AND ADJUSTMENTS 


LUME control fully counterclockwise. 

JELCH control fully clockwise. 

ER switch at ON (RF-401-2 and RF-404-3 only). 

R0L switch at LOCAL (RF-401-2 and RF-404-3 only). 
t primary voltage is at proper level as follows: 


D1-2 13. 6 vde 
03-2 13. 6 vde 
04-3 27. 5 vde 


t voltage, measured betwen pins 14 (+) and 13 (-) of test socket J5 with 
[+10 vde. If not adjust A1R68 to obtain +10 vde indication. 
RF-403-2 used in land mobile installation, set A1R68 to obtain a +9. 25 


COMMON 
BOTTOM OF FRONT PANEL 


RF-403-2 (4-CHANNEL) CHANNEL 
SELECTOR SWITCH S4, REAR VIEW 


IM-1000 
MAINTENANCE 


STEP 


Sc. unit No * 


BOTTOM OF 
FRONT PANEL 


RF-401-2, RF-404-3 CHANNEL 
SELECTOR SWITCH S4, WAFER A, 
REAR VIEW 


TEST EQUIPMENT AND TUNING 
CONNECTION POINT |ADJUSTMENT 
To set up Simpson 260 VOM for 250 mV range (full scale), connect positive lead to 50-microamp jack and set range selector 


switch at 50-volt range. 


1 VOM (250 mV) 
J5-17 (+), J5-13 (-) 


: 5 


PROCEDURE 


Set Channel Selector switch at channel to be netted. 
Looking at the rear of Channel Selector switch, locate 
switch terminal that is in contact with switch wiper. 
Identify switch position and crystal trimmer by referring 
to figures below. With a signal (from the transmitter to 
which the receiver is being netted) applied to the receiver 
adjust trimmer to obtain a 0 vde indication on the VOM. 


Repeat step 1 for remaining channels. Disconnect VOM. 


CHANNEL 
SELECTOR 
SWITCH 

POSITIONS 
4,8 OR 2 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
3,70R Il 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
2,6 OR 10 


CHANNEL 
Y4 SEEECTIOR 
Clo SWITCH 
POSITIONS 


1,5 0R9 


OSCILLATOR ASSEMBLY A3 (PARTIAL VIEW) 
RECEIVE CRYSTAL/TRIMMER LOCATION 


TABLE 4.9 RECEIVER 
NETTING PROCEDURE 


4-21/4-22 


: IM-1000 


MAINTENANCE 
TEST EQUIPMENT AND TUNING 
CONNECTION POINT |ADJUSTMENT PROCEDURE 


VOM (250 mV) A2C60 Key transmitter and adjust A2C60 to obtain 175 mV 
J5-5 (+), J5-10 (-) indication on VOM. Unkey. Disconnect rf signal 
generator from A2J1 and reconnect coax wire to A2J1, 


TABLE 4.10 EXCITER ASSEMBLY A2 
ALIGNMENT PROCEDURE 
4-23/4-24 


Pe 


Ines 


acvaray 
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TABLE 4. 10 


EXCITER ASSEMBLY A2 ALIGNMENT PROCEDURE 


REQUIRED TEST EQUIPMENT 


ibs 
2. 


VOM, Simpson Model 260 or equivalent 


Dummy Load, 50-ohm, 100 watt 


PRELIMINARY CHECKS AND ADJUSTMENTS 


Rotate VOLUME control fully counterclockwise. 

Set CONTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 

Set TUNE/OPERATE switch at TUNE. 

Set all Exciter Assembly capacitors at minimum capacitance. 

Carefully rotate Exciter Assembly inductor slugs fully counterclockwise (minimum 
inductance). 

Set all PA Assembly capacitors at minimum capacitance. 

Ensure that primary voltage is at proper level, as follows: 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 27. 5 vde 


Ensure that voltage, measured between pins 14 (+) and 13 (-) of test socket J5 with 
VOM, is at +10 vde. If not, adjust Al R68 to obtain +10 vde indication. 
NOTE: On RF-403-2 used in land mobile installations, set A1R68 to obtain a +9. 25 


vde indication. 


A4AICS5 cé6s5 TPI OU ies qe Tes 


PA GRID THe 


RI6 
DEVIATION 
ADJUST 


C6! cé60 c55 ov 


EXCITER ASSEMBLY A2 


VOM (2,5 volt) 
J5-6 (+), J5-13 (-) 


1b 


VOM (2.5 volt) 
J5-6 (+), J5-13 (-) 
RF Signal Generator A2J1 


TEST EQUIPMENT AND 
STEP} CONNECTION POINT 


VOM (2.5 volt) 
J5-7 (+), J5-13 (-) 


A2L1 
A2L2 


TUNING 
ADJUSTMENT PROCEDURE 


High voltages, that could be lethal, are present at various points on the chassis and pins 1 through 4 of test socket Jo. Use extreme 
caution when chassis is out of the case with power applied. 


CAUTION 


Do not keep transmitter keyed any longer than is required to make adjustment. 


CAUTION 


When moving VOM leads on test socket J5, remove both leads to prevent possible damage to equipment. 


TEST EQUIPMENT AND 
STEP) CONNECTION POINT 


TUNING 
ADJUSTMENT PROCEDURE 


adjust A2L2 to obtain maximum VOM indication. Slowly 
rotate A2L1 tuning slug clockwise to obtain maximum 
Unkey. 


J5-5 (+), J5-11 (-) 


VOM indication. 


Key transmitter and alternately adjust A2L4 and A2L3 
for maximum VOM indication. Unkey. Adjust A213, 
with transmitter keyed, to obtain VOM indication that is 


VOM (10 volt) 
J5-3 (+), J5-4 (-) 


4 VOM (250 mV) A2L8 
J5-5 (+), J5-9 (-) A2L7 
5 Same as Step 4 A2C56 
6 VOM (250 mV) A2C61 
J5-5 (+), J5-10 (-) 
Calculate bandwidth, in percent, as follows: 
F2_= Fl iT VOM (250 mV) A2C65 
Aa) J5-5 (+), I-11 () 
BW(%) = (e 5 x 100 
Fl = lowest cucvier frequency 
F2 = highest carrier frequency 
If calculated bandwidth, in percent, is less than 0,40',, 
proceed to step la. If calculated bandwidth is greater 
than 0.40%, proceed to step 1b. = =| 
A S 7 A2C65 
Set Channel Selector switch at low frequency channel. ae Seri ee 
Key transmitter and alternately adjust A2L1, A2L2, for 
maximum VOM indication. Unkey. (When first adjusting 
A2L1, A2L2, VOM indication may be erratic.) Key a 7, - 
) mar 
transmitter and rotate A2L1 tuning slug counterclockwise ! wae i va rey aeees 
to obtain VOM indication of 1/4 of maximum indication. age 
Slowly adjust A2L2 to obtain maximum VOM indication. 
Slowly rotate A2L1 tuning slug clockwise to obtain maxi- 
mum VOM indication. Unkey. 
VOM (250 mV) 2056 
Disconnect coax wire from A2J1. Set rf signal generator Es J5 : he ah ray iets 
output level at 900 mV rms (measured at A2J1) at fre- - : = 
quency calculated as follows: Br VOM (10 volt) A4A1C5 
5-3 (+), J5-4 (- A2C65 
Fl + F2 . J5-3 (+), J5-4 (-) A2C65 
Es eee] 
id VOM (250 mV) A2C65 
Fl = lowest carrier frequency J5-5 (+), J5-11 (-) 
F2 = highest carrier frequency 
Check frequency on electronic counter. Key transmitter 
and alternately adjust A2L1 and A2L2 for maximum VOM 
indication. Unkey. (When first adjusting A2L1 and 
A2L2, VOM indication may be erratic.) Key transmitter 13 VOM (10 volt) A2C61 
and rotate A2L1 tuning slug counterclockwise to obtain J5-3 (+), J5-4 (-) A2C60 
VOM indication of 1/4 of maximum indication. Slowly 
14 VOM (250 mV) A2C65 


1/4 of maximum VOM indication. Carefully adjust A214 
to obtain maximum VOM indication, then carefully adjust 
A2L3 to obtain maximum VOM indication. Unkey. 


16 VOM (250 mV) 
J5-5 (+), J5-11 (-) 


VOM (2.5 volt) A2L6 Key transmitter and alternately adjust A2Lti and A2L5 
J5-8 (+), J5-13 (-) A2L5 for maximum VOM indication, Unkey, Adjust A21.5, 
with transmitter keyed, to obtain VOM indicition that is 
1/4 of maximum VOM indication, Carefully adjust A216 
to obtain maximum VOM indication, then adjust A215 to 7 
obtain maximum VOM indication. Unkey. 
VOM (250 mV) 
Note J5-5 (+), J5-10 (-) 
19 VOM (250 mV) 
To set up Simpson 260 VOM for 250 mV range (full scale), connect positive lead to 50 uA jack and set range selector switch at J5-5 (+), J5-9 (-) 


50-volt range. 


IM-1000 
MAINTENANCE 


Set A2C65 at maximum capacitance. Key transmitter 
and alternately adjust A2L8 and A2L7 for maximum VOM 
indication, Unkey. Adjust A2L7, with transmitter 
keyed, to obtain VOM indication that is 1/4 of maximum 
VOM indication. Carefully adjust A2L8 to obtain maxi- 
mum VOM indication, then adjust A2L7 to obtain maxi- 
mum VOM indication. Unkey. 


Set A2C55 at maximum capacitance. Key transmitter 
and adjust A2C56 for a dip. Unkey. (If two dips are 
present, use dip closest to maximum capacitance.) 


Set A2C60 at mid-range. Key transmitter and adjust 
A2C61 for a dip. Unkey. (If two dips are present, use 
dip closest to maximum capacitance.) 


Set A2C65 to minimum capacity. Key transmitter. If 
indication is greater than 140, or if an indication of 140 
can be obtained by increasing A2C65 capacity before a 
maximum indication is reached, unkey transmitter and 
set A2C65 to maximum capacity and proceed to step 9. 
If an indication of 140 is not obtained, tune for the first 
peak indication from minimum capacity and proceed to 
step 8. 


Key transmitter and adjust A2C55 (decrease capacitance) 
to obtain VOM indication of 140 mV. Unkey. Set A2C65 
at maximum capacitance. 


Key transmitter and adjust A4A1C5 for maximum YOM 
indication. Unkey. If indication can not be obtained, 
slightly decrease capacitance of A2C65. Key transmitter 
and readjust A4A1C5 for maximum VOM indication. Un- 
key. Repeat, as required to obtain a VOM indication 


Set A2C55 at mid-range. Key transmitter and adjust 
A2C56 for minimum VOM indication. Unkey 


Key transmitter and alternately adjust A4A1C5, A2C65 
for maximum VOM indication. Unkey. 


Key transmitter and note VOM indication. Unkey. If 
indication is 225 mV or less, proceed to step 13. If VOM 
indication is greater than 225 mV, key transmitter and 
adjust A2C65 (increase capacitance) to obtain 225 mV in- 
dication. Unkey. 


Key transmitter and alternately adjust A2C61, A2C60 for 
maximum VOM indication. Unkey. 


Key transmitter and note VOM indication. Unkey. If 
indication is less than 225 mV, proceed to step 15. If 
indication is greater than 225 mV, key transmitter and 
adjust A2C65 (increase capacitance) to obtain 225 mV 
indication. Unkey. 


Key transmitter and alternately adjust A2C56, A2C55 for 
maximum VOM indication. Unkey. 


Key transmitter and note VOM indication. Unkey. If 
indication is less than 225 mV, proceed to step 17. If 
indication is greater than 225 mV, key transmitter and 
adjust A2C65 (increase capacitance) to obtain 225 mV 
indication, Unkey. 


steps 13 through 16 until no further 


Key transmitter and adjust A2C60 to obtain 175 mV 
indication on VOM. Unkey. 


Key transmitter and adjust A2C55 to obtain 125 mV 
indication on VOM. Unkey. 


TEST EQUIPMENT AND 
CONNECTION POINT 


VOM (250 mv) 
35-5 (+), 55-10 (+) 


- TUNING 


ADJUSTMENT 


A2C60 


PROCEDURE 


Key transmitter and adjust 60 to obtain 175 mV 
indication on VOM. Unkey. Disconnect rf signal 
generator from A2J1 and reconnect coax wire to A2J1 


| 


TABLE 4.10 EXCITER ASSEMBLY A2 
ALIGNMENT PROCEDURE 
4-23/4-24 
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TEST EQUIPMENT AND TUNING 
STEP} CONNECTION POINT |ADJUSTMENT PROC EDURE 
| aoe ae ec ee 


11 


The rf wattmeter should indicate 25 watts (typical) for 
the 25 watt transceiver and 80 watts (typical) for the 
80 watt transceiver. Carefully tighten locking nut on 


A4A2C1, making sure that setting is not disturbed. 
extreme 


remove 
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TABLE 4.11 PA ASSEMBLY A4 TUNING 


PROCEDURE 
4-25/4-26 
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LE 4.11 PA ASSEMBLY A4 TUNING PROCEDURE 


NOTE 


If PA was initially tuned into a dummy load, this procedure will 
have to be repeated when transceiver is connected to the antenna. 


JUIRED TEST EQUIPMENT 
OM, Simpson Model 260, or equivalent 

RF Wattmeter, Micro-Match 711N, or equivalent 
Dummy Load, 50-ohm, 100-watt 


LIMINARY CHECKS AND ADJUSTMENTS 


Rotate VOLUME control fully counterclockwise. 
Set CONTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 


Set TUNE/OPERATE switch at TUNE. 
Loosen locking nut on A4A2C1 and set both A4A2C1 and A4C5 at minimum capacitance. 


Ensure that primary voltage is at proper level, as follows: 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 27. 5 vde 


Ensure that voltage, measured between pins 14 (+) and 13 (-) of test socket J5 with 
VOM, is at+10vde. If not, adjust A1R68 to obtain +10 vde indication. 

OTE: On RF-403-2 used in land mobile installations, set A1R68 to obtain a +9. 25 
de indication. 


ANTENNA LOAD A4AICS 
A4C5 


PA GRID TNE 


PA PLATE 
TUNE A4A2CI 


IM-1000 
MAINTENANCE 


TEST EQUIPMENT AND| TUNING TEST EQUIPMENT AND TUNING 
STEP} CONNECTION POINT |ADJUSTMENT PROCEDURE STEP| CONNECTION POINT |ADJUSTMENT PROCEDURE 
oe a (ed ee 


11 The rf wattmeter should indicate 25 watts (typical) for 
the 25 watt transceiver and 80 watts (typical) for the 
80 watt transceiver. Carefully tighten locking nut on 
A4A2C1, making sure that setting is not disturbed. 


Note 


Do not deviate from procedure. Perform procedure exactly as given. 


WARNING 


High voltages, that could be lethal, are present at various points on the chassis and pins 1 through 4 of test socket J5. Use extreme 
caution when chassis is out of the case with power applied. 


CAUTION i 


Do not keep transmitter keyed any longer than is required to make adjustment. When moving VOM leads on test socket J5, remove 
both leads to prevent possible damage to equipment. 


VOM (250 mV) A2C65 
J5-3 (+), J5-4 (-) A4A1C5 
Same as Step 1 A4A1C5 Set Channel Selector switch at low frequency channel. Ke 
transmitter and adjust A4A1C5 to obtain maximum VOM 
indication. Unkey. 
WARNING 
PA plate voltage is present at pin 2 of test socket J5 when transmitter is keyed. Therefore, the VOM will be 650 volts de above 


Set A2C65 at maximum capacitance. Set Channel 
Selector switch at high frequency channel. Key trans- 
mitter and adjust A4A1C5 to obtain maximum VOM 
indication, Unkey, Key transmitter and adjust A2C65 

to obtain maximum VOM indication. Unkey. Repeat 
adjustments until no further increase is obtained on VOM. 


ground when connected between pins 1 and 2 of test socket J5 with transmitter keyed. 


A4A2C1 Key transmitter and adjust A4A2C1 for a dip, Unkey. 
Set TUNE/OPERATE switch at OPERATE. Key trans- 
mitter and readjust A4A2C1 for a dip. Unkey. 

A4A1C5 Key transmitter and adjust A4A1C5 for peak indication. 
Unkey. 


1 
2 
3 
4 
5 A4C5 Key transmitter and adjust A4C5 for an increase of 0.25 
A4A2C1 volt on VOM. Unkey. Key transmitter and adjust 
A4A2C1 for adip. Unkey. Repeat adjusting A4C5 and 
A4A2C1 until a VOM indication of 1.65 volts is obtained 
for a 25 watt transceiver or 2.0 volts for an 80 watt 
trausceiver. Make sure that A4A2C1 is adjusted for a 
dip as the last step. * 
A4A2C5 Key transmitter and set Channel Selector switch 
alternately at low and high frequency channels, noting 
VOM indication, Unkey. Adjust A4A2C5, with trans- 
mitter keyed, to obtain the same VOM indication at the 
low and high frequency channels. Unkey. 
‘ 


7 VOM (2.5 volt) A4A2C1 Key transmitter and set Channel Selector switch 
J5-1 (+), J5-2 (-) alternately at low and high frequency channels, noting 
VOM indication, Unkey. Adjust A4A2C1, with trans- 
mitter keyed, to obtain the same VOM indication at the 
low and high frequency channels. 
Note 
This should be accomplished by setting the Channel 
Selector switch at the channel producing the highest 
indication and slowly adjust A4A2C1 to decrease the 
indication. 


VOM (250 mV) A2C65 Key transmitter and set Channel Selector switch at each 
J5-5 (+), J5-11 (-) active channel, noting indication produced at each channel. 
Unkey transmitter and set Channel Selector switeh at 


VOM (2.5 volt) 
J5-1 (+), J5-2 (-) 


VOM (10 volt) 
J5-3 (+), J5-4 (-) 


VOM (2.5 volt) 
J5-1 (+), J5-2 (-) 


VOM (10 volt) 
J5-3 (+), J5-4 (-) 


Repeat steps 6 and 7 until the plate and grid currents are 


equalized at the high and low frequency channels. 


channel that produced highest indication, Key transmitter 
and adjust A2C65 (increase capacitance to decrease indica- 
tion) to obtain VOM indication of 200 mV. Unkey. 


TABLE 4.11 PA ASSEMBLY A4 TUNING 
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TABLE 4, 12 


REQUIRED TEST EQUIPMENT 


rie Sn Fao eas 


Dummy Load, 50 ohm, 100 watt 

Audio Signal Generator, Hewlett-Packard H 
Carrier Deviation Meter, Marconi TF-791I 
390-ohm, 10%, 1/2 W Resistor 

1K, 10%, 1/2 W Resistor 


PRELIMINARY CHECKS AND ADJUSTMENTS | 


Rotate VOLUME control fully counterclocky 


A 

Zz. Set CONTROL switch at LOCAL (RF-401-2 

3. Ensure that primary voltage is at proper le 
RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 Zio vac 

{. Ensure that voltage, measured between pins 


Vy OM sisi at-+10 vdc., If not, adjust A1R68 t 
NOTE: On RF-403-2 used in land mobile in 
vde indication. 


IkHy 


PAD FABRICA 
CONNECTION | 


| 
} 


A2R16 


TUNING 
DEVIATION CHECK/ADJUSTMiMUSTMENT PROCEDURE 


Set audio signal generator controls to produce an output 
of 1 kHz at 2 volts rms (measured across pins E and F 
of J12). Set up carrier deviation meter and key trans- 
mitter. Make sure that no audio is applied (through 
microphone) to the transmitter, when keyed. Adjust 
audio signal generator frequency control to obtain maxi- 
mum indication on either positive or negative deviation, 
whichever is greater. Unkey. Indicated deviation 
should be 5 kHz. If indication is not correct proceed to 
step 2. 


Key transmitter. Make sure that no audio is applied 
(through microphone) when transmitter is keyed. Ad- 
just A2R16 to obtain deviation indication of 5 kHz, on 
either positive or negative deviation. Unkey. Dis- 
connect all test equipment. 


TABLE 4,12 DEVIATION CHECK/ 


ADJUSTMENT PROCEDURE 
4-27/4-28 
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DEVIATION CHECK/ADJUSTMENT PROCEDURE 


y Load, 50 ohm, 100 watt 

o Signal Generator, Hewlett-Packard HP-200AB or equivalent 
ier Deviation Meter, Marconi TF-791D or equivalent 

—ohm, 10%, 1/2 W Resistor 

10%, 1/2 W Resistor 


ARY CHECKS AND ADJUSTMENTS 
te VOLUME control fully PAoeleeloAne. 


CONTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 
ure that primary voltage is at proper level, as follows: 


» RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 Zhe wae 


sure that voltage, measured between pins 14 (+) and 13 (-) of test socket J5 with 
, is at +10 vde. If not, adjust A1R68 to obtain +10 vde indication. 
E: On RF-403-2 used in land mobile installation, set A1R68 to obtain a +9, 25 


-indication. 


JI2-F 


(~) 3900 


Jl2-E 


PAD FABRICATION AND 
CONNECTION DIAGRAM 


2 Same as step 1 A2R16 


IM-1000 
MAINTENANCE 


TEST EQUIPMENT AND UNING 
STEP} CONNECTION POINT AUSUSTMENT PROCEDURE 


Audio signal generator 
(See figure below) 


Set audio signal generator controls to produce an output 
of 1 kHz at 2 volts rms (measured across pins E and F 
of J12). Set up carrier deviation meter and key trans- 
mitter. Make sure that no audio is applied (through 
microphone) to the transmitter, when keyed. Adjust 
audio signal generator frequency control to obtain maxi- 
mum indication on either positive or negative deviation, 
whichever is greater. Unkey. Indicated deviation 
should be 5 kHz. If indication is not correct proceed to 
step 2. 


Key transmitter. Make sure that no audio is applied 
(through microphone) when transmitter is keyed. Ad- 
just A2R16 to obtain deviation indication of 5 kHz, on 
either positive or negative deviation. Unkey, Dis- 
connect all test equipment. 


TABLE 4. 12 DEVIATION CHECK/ 
ADJUSTMENT PROCEDURE 
4-27/4-28 
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MAINTENANCE 
ee ennnsnetnensseentneisisecnmrenvrseeovervnneneesueeeeicineeeenee sy 


PROCEDURE 


Set Channel Selector switch at channel to be checked. 

Key transmitter and note frequency indication on counter, 
Unkey. The frequency indication should be within : 100 
cycles of channel frequency for channel being checked. 
Repeat for remaining channels. If indication is incorrect, 
proceed with step 2. 


ABLE 4,13 TRANSMITTER FREQUENCY c; TUNING 
JI USTMENT 


EQUIRED TEST EQUIPMENT 


Electronic Frequency Counter, Hewlett-Pac 


Looking at rear of Channel Selector switch, locate switch 
terminal that is in contact with switch wiper. Identify 
Switch position and crystal trimmer. Key transmitter 
and adjust this trimmer to obtain an indication that is 
within +100 cycles of the channel frequency. Unkey. 
Repeat for remaining channels. 


RELIMINARY CHECKS AND ADJUSTMENTS 


Rotate VOLUME control fully counterclockw 
Set CONTROL switch at LOCAL (RF-401-2 ; 
Ensure that primary voltage is at proper ley 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 27. 5 vde 


Ensure that voltage, measured between pins 
VOM, is at +10 vde. If not, adjust A1R68 to 
NOTE: On RF-403-2 used in land mobile ins 
vde indication. 


cls 
-—— — Y5 
POS | | oa 
POS 2 eal Diet Gus, 
ord 
POS 3 Y¥6 
Sy SSS ee, es a: 
eae ee 
POS 4 
C24 = 
COMMON SEE eee te a 
BOTTOM OF FRONT Pé 
| Y8 
RF-403-2 (4-CHANNEL) C ae 
SELECTOR SWITCH S4, RE 


SSEMBLY A3 (PARTIAL VIEW) 
'STAL/TRIMMER LOCATION 


| TABLE 4.13 TRANSMITTER FREQUENCY 
| CHECK/ADJUSTMENT PROCEDURE 
| 4-29/4-30 
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IM-1000 
MAINTENANCE 
TEST EQUIPMENT AND UNING 
STEP} CONNECTION POINT eTRLENT PROCEDURE 


Set Channel Selector switch at channel to be checked. 

Key transmitter and note frequency indication on counter. 
Unkey. The frequency indication should be within :100 
cycles of channel frequency for channel being checked. 
Repeat for remaining channels. If indication is incorrect, 
proceed with step 2. 


LE 4.13 TRANSMITTER FREQUENCY CHECK/ADJUSTMENT PROCEDURE 


Frequency Counter 
J1 (through attenuator) 


. : a 


CHANNEL 
SELECTOR 
SWITCH 


POSITIONS 
4,8 OR I2 


CHANNEL 
SELECTOR 
SWITCH 
POSITIONS 
3,70R II 


JUIRED TEST EQUIPMENT 


lectronic Frequency Counter, Hewlett-Packard HP-5242, or equivalent 


Looking at rear of Channel Selector switch, locate switch 
terminal that is in contact with switch wiper. Identify 
switch position and crystal trimmer. Key transmitter 


LIMINARY CHECKS AND ADJUSTMENTS 


and adjust this trimmer to obtain an indication that is 
within +100 cycles of the channel frequency. Unkey. 
Repeat for remaining channels. 


tate VOLUME control fully counterclockwise. 
t CONTROL switch at LOCAL (RF-401-2 and RF-404-3 only). 
sure that primary voltage is at proper level, as follows: 


RF-401-2 13. 6 vde 
RF-403-2 13. 6 vde 
RF-404-3 27. 5 vde 


nsure that voltage, measured between pins 14 (+) and 13 (-) of test socket J5 with 
OM, is at +10 vde. If not, adjust Al1R68 to obtain +10 vdc indication. 

OTE: On RF-403-2 used in land mobile installations, set A1 R68 to obtain a +9. 25 
‘de indication. 


CHANNEL 


SELECTOR 
SWITCH 
POS 6 POS 7 POSITIONS 


2,60R10 


Sc. unit No: * 
CHANNEL 
BOTTOM OF SELECTOR 
RF-403-2 (4-CHANNEL) CHANNEL FRONT PANEL SWITCH 


SELECTOR SWITCH %4, REAR VIEW EOS 


BOTTOM OF FRONT PANEL 


RF-401-2, RF-404-3 CHANNEL 
SELECTOR SWITCH S4, WAFER A, OSCILLATOR ASSEMBLY A3 (PARTIAL VIEW) 
REAR VIEW RECEIVE CRYSTAL/TRIMMER LOCATION 


TABLE 4.13 TRANSMITTER FREQUENCY 
CHECK/ADJUSTMENT PROCEDURE 


4-29/4-30 
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IM-1000 
MAINTENANCE 


SEIS NLeGn LS Cl7 14, CIC 


RECEIVER INJECTION 
LOW PASS FILTER 


CAPACITOR/COIL ANTENNA 
PA TUBE A4VI ASSEMBLY A4A2 CONNECTOR 
HEAT SINK (UNDER SHIELD): Jl 
T/R TERMINAL 
PA TUBE RELAY BOARD 


TB2 


A4V Il 


ANTENNA LOW 
PASS BIETER 


PA GRID BOARD 
(UNDER SHIELD) 


ASSEMBLY A4Al 


(UNDER SHIELD) 


SG 


DANGER 
HIGH VOLTAGE 


TEST COCKER 
JS 


MULTIPLIER 
ASSEMBLY A7 


EXCITER 
ASSEMBLY 
A2 
TUNE/OPERATE 
SWITCH S2 


LOW POWER 


RECTIFIER/FILTER 
ADJUST RI 


ASSEMBLY A6 


RECTIFIER/FILTER i DANGER eens “ 
ASSEMBLY A5 
HIGH VOLTAGE nee 
UNDER THIS TRANSFORMER 
A8TI 


COVER 


DC/AC INVERTER 
BOARD ASSEMBLY 
ABA\I 


FIGURE 4.1 - RF-401-2 AND RF-404-3 
TOP VIEW 
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IM-1000 
MAINTENANCE 


ANTENNA 
DC/AC INVERTER TERMINAL LOAD PA PLATE 
RELAY K2 BOARD TBI Pe Fl A4C5 TUNE A4A2CI J8 
EXCITER 


ASSEMBLY A2 


NO. |} 
JUNCTION ~ OSCILLATOR 
BOARD A9Q ASSEMBLY A3 
& JQ 
| ha A, NO. 2 
ASSEMBLY A3 
JIO 
RECEIVER 
B A NO. 3 
BSS ee OSCILLATOR 


mm a ASSEMBLY A3 
| ( NOT USED ) 
: ON RF-401-2 


FIGURE 4, 2 - RF-401-2 AND RF-404-3 
BOTTOM VIEW 
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IM-1000 
MAINTENANCE 


GA) iLsy EGY elle 


RECEIVER INJECTION 
EOWSPAS Se EiETER 


CAPACITOR/COIL 
ASSEMBLY A4A2 
(UNDER SHIELD) 


T/R ANTENNA 
PA TUBE A4VI PA TUBE =fstl): 
HEAT SINK Avi rae CONNECTOR 


ANTENNA LOW 
PASSS BIER 
(UNDER SHIELD) 


© 
an 
PA GRID BOARD 05 TEST SOCKET 
ASSEMBLY A4AI | J5 
(UNDER SHIELD) az , 
= Os 
368 SGCKEY 
TUNE /OPERATE 
SWITCH S2 
MULTIPLIER 


RECWHRIER/ BIETRER ASSEMBLY A7 


ASSEMBLY A5 


RECEIVER 
ASSEMBLY Al 
POWER 
EXCITER RIN tile 
ASSEMBLY 8 
A2 


DC/AC INVERTER 
BOARD ASSEMBLY 
A8AI 


FIGURE 4. 3 - RF-403-2 TOP VIEW 
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IM-1000 
MAINTENANCE 


ANTENNA 
TERMINAL LOAD PA PLATE 
BOARD TBI riZeebel A4C5 TUNE A4A2CI 


AC/DC 
INVERTER 


J8 


OSCILLATOR 
ASSEMBLY AZ 


EXCITER 
ASSEMBLY 
A2 


RECEIVER 
ASSEMBLY 
Al 


FIGURE 4. 4 - RF-403-2 BOTTOM VIEW 
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MAINTENANCE 


DSS S5 R7 R5 R6 LSI S6é S3 DS4 


DSI 
ps2 
DS3 
ABR2 
J3 
$4 CR6 R4 CR7 ABRI CI3 A8Q1/Q2 R2 R3/SI CR4 
( UNDER FRONT 
\ PANEL OVERLAY 
(A) RF-401-2 AND RF-404-3 
LSI 
DSI 
$4 R4 R6 ABR! CI3 A8Q1/Q2 R7 R2 R3/SI ABR2 CR2 J3 
( UNDER FRONT ) 
PANEL OVERLAY 
(B) RF-403-2 (4-CHANNEL) 
LSI 
DSI 
R2 
CR2 
$4 R4. R6  ABRI cls A8Ql/Q2 RT R3/SI| A8R2 J3 


UNDER FRONT ) 
PANEL OVERLAY 


(C) RF-403-2 (2—CHANNEL) 


FIGURE 4.5 - FRONT PANEL PARTS 
LOCATION (REAR VIEW) 
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IM-1000 
MAINTENANCE 


Jl 


Clizscie 
OTHER SIDE 
OF FRAME 


FIGURE 4,6 - ANTENNA LOW-PASS FILTER 
PARTS LOCATION 


FIRST SECOND 


RFE RF FIRST CRYSTAL 20 MHz 20 MHz SECOND IF AMPL/ 
AMPL AMPL MIXER FILTER AMPL AMPL MIXER LIMITER 
mote =} pf 
R20 
C37 |C7 47 |CI7 277 C29 C3 C33 LI7 |RIO Leg L27 Ril 
INJ 
FREQ 


J2 


INPUT AT TEST EQUIPMENT 
STEP J1 AND TEST POINT INDICATION 

CHANNEL RF VOLTMETER ACROSS 80 mV MIN 
FREQUENCY R20 TO COMMON 
10 mV 

2 CHANNEL RF VOLTMETER ACROSS 80 mV MIN 
FREQUENCY R10 TO COMMON 
10 mV 


NO INPUT RF VOLTMETER AT 60 mV MIN 
BASE OF Q10 TO COMMON 


CHANNEL RF VOLTMETER ACROSS 200 mV MIN 
FREQUENCY R11 TO COMMON 
100 pV 


FIGURE 4,7 - RECEIVER ASSEMBLY Al 
GAIN MEASUREMENT 
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IM-1000 
MAINTENANCE 


FIRST SECOND 
MULT MULT 


Ri2 


TEST EQUIPMENT 
AND TEST POINT 


INDICATION 


400 mV MIN 


FIGURE 4. 8 - MULTIPLIER ASSEMBLY A7 
GAIN MEASUREMENT 


RF VOLTMETER ACROSS 
P2 AND P3 
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iIM-1000 


J2 REMOTE 


—————— remoTe souetcu 


REMOTE CHANNEL 4 
3 
2 
| 
9 
10 
" 
REMOTE CHANNEL 12 
REMOTE VOLUME 
REMOTE COMMON 
REMOTE CHANNEL 6 
; 5 
8 
REMOTE CHANNEL 7 
T/R KEY LINE 
REMOTE MICROPHONE 
lavDCc 
PRIMARY POWER 
PRIMARY CONTROL 
RECEIVE AUDIO 
CHASSIS 
READY KEY LINE 


SPARE 


CHASSIS 

COMMON 

SPARE 

T/R KEY LINE 
INTERNAL SPEAKER 
LOCAL OSCILLATOR SWITCH 
LOCAL RINGER 
LOCAL AUDIO 
LOCAL COMMON 
12v0Cc 

AUTOMATIC REVERT 


RECEIVE AUDIO 
LOCAL SPEAKER 


» T/R KEY LINE 


READY KEY LINE 

LOCAL COMMON 

TRANSMIT AUDIO 

LOCAL OSCILLATOR SWITCH 
AUTOMATIC REVERT 


CHASSIS 


FIGURE 4. 9 - RF-401-2 MAIN FRAME 
SCHEMATIC DIAGRAM 
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cl PRIMARY CONTROL 
580 EMOTE) RECEIVE AUDIO 
CHANNEL an CHASSIS 
SELECTOR READY KEY LINE 
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SWITCHING 


CHASSIS 
COMMON 

SPARE 

T/R KEY LINE 
INTERNAL SPEAKER 


8 — LOCAL OSCILLATOR SWITCH 
aFRox | LOCAL RINGER 
Sa a a pene aula 
BD 4 LOCAL COMMON 
12voc 


AUTOMATIC REVERT 


Jl2 


RECEIVE AUDIO 
LOCAL SPEAKER 
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FIGURE 4. 9 - RF-401-2 MAIN FRAME 
SCHEMATIC DIAGRAM 
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DESCRIPTION eed 


DESCRIPTION 


RF-401-2 MAIN FRAME 


RF PART 
NUMBER 


REF 
DESIG 


DESCRIPTION 


RF PART 
NUMBER 


Disc, Res, comp, 
'O, 20 pf, 5%, 4.7K, 5%, 1/4W 
<VDCW Res, comp, 
Disc, Cer, 1.5K, 5%, 1/4W 
)1l uf, +60%, -40%, Power switch, see R3 
) VDCW TUNE/OPERATE switch S$-0274 
misc, Cer: LIGHT switch S-0273 
yl uf, +60%, -40%, Channel Selector switch A483-0089 
) VDCW SPEAKER switch S-0273 
, 1N4998 CR-0666 CONTROL switch S-0272 
, 1N2071 CR-0001 Terminal Block, TB-0473 
, 1N2071 CR-0001 3 terminals 
, 1N270 CR-0047 Terminal Block, TB-0507 
,» 1N2071 CR-0001 11 terminals 
, 1N2071 CR-0001 Socket, light X-1011 
, 1N2071 CR-0001 

Transmit DS-0073 


Fuse holder 
Fuse holder 


Panel DS-0077 


2.0 amp, F-0026 
-Blo 

0.5 amp, F-0008 
25.0 amp, F-0019 
V, 3AG 

ctor J-0003 
ctor J-0816 
ctor J-0505 
ctor 483-0252 
§,) rest J-0830 
ctor MP-3988 
ctor 483-0201 
ctor 483-0308 
ctor 483-0308 
ctor 483-0308 
t, Relay X-1005 
ctor J-0827 
ctor J-0823 
ctor MP-3988 
ctor MP-3988 
ctor MP-3988 
, transmit/receive, K-0069 
-volt de 

, Converter, K-0066 
-volt de 

or 483-0391 
or 483-0392 
or 483-0391 
.ssembly 483-0216 
issembly 483-0216 
.ssembly 483-0216 
2r, LS-0006 
} ohms at 400 Hz 

POWER ADJUST R-3890 
itrol, W.W., 

t, 5W 

comp, 

)ohm, 5%, 1/4W 

ME control, 

, 80%, 

lio Log taper with 

ST switch 

LCH control, 

730%, 

‘ear taper 

2omp, 


‘K, 10%, 1/4W 
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FIGURE 4. 10 - RF-404-3 MAIN FRAME 
SCHEMATIC DIAGRAM 
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REF RF PART REF 
DESIG DESCRIPTION NUMBER DESIG DESCRIPTION 


RF-401-2 MAIN FRAME 


c2 


C3 


C4 


C6 


C7 


C8 


co 


C10 


Cll 


C12 


C13 


C14 
C15 
C16 


C17 


C18 


Receiver Assembly, 


see separate parts list 


Exciter Assembly, 


see separate parts list 


Oscillator Unit, 


see separate parts list 


PA Assembly, 


see separate parts list 
Rectifier/Filter Assembly, 

see separate parts list 
Rectifier/ Filter Assembly, 

see separate parts list 
Multiplier Assembly, 

see separate parts list 
136 Volt Dc/Ac Inverter, 

see separate parts list 


Junction Board 

Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 12 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 8.2 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 12 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 12 pf, 5%, 
1 KVDCW 

Cap, Cer, 
NPO, 8.2 pf, 5% 
1 KVDCW 

Cap, Cer, 
NPO, 10 pf, 5%, 
1 KVDCW 

Cap, Alum., Elect., 


580 uf, -10%, +75%, 


15 VDCW 
Not used 
Not used 
Cap, Disc, 

NPO, 20 pf, 5%, 

1 KVDCW 
Cap, Disc, 

NPO, 30 pf, 5%, 

1 KVDCW 
Cap, Disc, 

NPO, 20 pf, 5%, 
1 KVDCW 


484-0199 C19 


484-0250 


483-0300 


483-0150 


483-0360 


CR1 
483-0355 CR2 
CR3 
483-0218 CR4 
CR5 
484-0410 CR6 
CR7 
483-0500 DS1 
C-4741 DSs2 
Through 
DS5 


Fl 


F2 
F3 


Jl 
J2 
J3 
J4 
J5 
J6 
J7 
J8 
J9 
J10 
Jil 
J12 
J13 
J14 
J15 
J16 
Kl 


K2 


IM-1000 
MAINTENANCE 


Cap, Disc, 
NPO, 20 pf, 5%, 
1 KVDCW 

Cap, Disc, Cer, 
0.01 uf, +60%, -40%, 
150 VDCW 

Cap, Disc, Cer, 
0.01 uf, +60%, -40%, 
150 VDCW 

Diode, 1N4998 

Diode, 1N2071 

Diode, 1N2071 

Diode, 1N270 

Diode, 1N2071 

Diode, 1N2071 

Diode, 1N2071 

Light, Transmit 

Light, Panel 


Fuse, 2.0 amp, 
Slo-Blo 
Fuse, 0.5 amp, 
Fuse, 25.0 amp, 
32.V, 3AG 
Connector 
Connector 
Connector 
Connector 
Socket, Test 
Connector 
Connector 
Connector 
Connector 
Connector 
Socket, Relay 
Connector 
Connector 
Connector 
Connector 
Connector 
Relay, transmit/receive, 
12-volt de 
Relay, Converter, 
12-volt de 
Inductor 
Inductor 
Inductor 
Coil Assembly 
Coil Assembly 
Coil Assembly 
Speaker, 
3.2 ohms at 400 Hz 
LOW POWER ADJUST 
control, W.W., 
10K, 5W 
Res, comp, 
390 ohm, 5%, 1/4W 
VOLUME control, 
5K, 30%, 

Audio Log taper with 
DPST switch 
SQUELCH control, 

5K, 30%, 

Linear taper 
Res, comp, 
8.2K, 10%, 1/4W 


RF PART 


NUMBER 


C-4745 


CR-0666 
CR-0001 
CR-0001 
CR-0047 
CR-0001 
CR-0001 
CR-0001 
DS-0073 
DS-0077 


F-0026 


F-0008 
F-0019 


J-0003 
J-0816 
J-0505 
483-0252 
J-0830 

MP-3988 
483-0201 
483-0308 
483-0308 
483-0308 
X-1005 

J-0827 

J-0823 

MP-3988 
MP-3988 
MP-3988 
K-0069 


K-0066 


483-0391 
483-0392 
483-0391 
483-0216 
483-0216 
483-0216 
LS-0006 


REF RF PART REF 
DESIG BEE AMES | NUMBER DESIG 


RF-401-2 MAIN FRAME 


Res, comp, 
4.7K, 5%, 1/4W 

Res, comp, 

1.5K, 5%, 1/4W 


Power switch, see R3 
TUNE/OPERATE switch 


LIGHT switch 


Channel Selector switch 


SPEAKER switch 
CONTROL switch 
Terminal Block, 
3 terminals 
Terminal Block, 
11 terminals 
Socket, light 


DESCRIPTION 


R-1265 


R-1253 


S$-0274 
S-0273 
A483-0089 
$-0273 
$-0272 
TB-0473 


TB-0507 


X-1011 


Fuse holder 
Fuse holder 


j IM-1000 
MAINTENANCE 


NOTES 


TIF TER/FILTEl POWER AMPL ASSY Aq rm OSC ASEYS = Baaaesne WERASS 
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UNLESS OTHERWISE SPECIFIED. %. $$ zs a a> 2 z5 a = $8 2222629a o 
2 5 <5 202 202 = 2GS s& S SE MaroguEoa D 
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FIGURE 4. 10 - RF-404-3 MAIN FRAME 
SCHEMATIC DIAGRAM 
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IM-1000 


ESCRIPTION 


isc, 

9, 20 pf, 5%, 
VDCW 

Jisc, Cer, 

1 uf, +60%, -40%, 
VDCW 

Jisc, Cer, 

luf, +60%, -40%, 
VDCW 

1N4998 

1N2071 

1N2071 

1N270 

1N2071 

1N2071 

1N2071 
Transmit 

Panel 


2.0 amp, 

-Blo 

0.3 amp, 

10.0 amp, 

AG 

stor 

stor 

tor 

tor 

, Test 

stor 

stor 

stor 

tor 

tor 

, Relay 

tor 

stor 

stor 

tor 

stor 
transmit/receive, 

volt de 
Converter , 

volt de 

or 

5 

or 

ssembly 
ssembly 
ssembly 

Yr, 

yhms at 400 Hz 
-OWER ADJUST 
trol, W.W., 

, OW 

omp, 

ohm, 5%, 1/4W 
ME control, 
307, 

io Log taper with 
ST switch 

.CH control, 
30%, 

ear taper 
omp, 

K, 10%, 1/4W 
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RF PART 
NUMBER 


CR-0666 
CR-0001 
CR-0001 
CR-0047 
CR-0001 
CR-0001 
CR-0001 
DS-0074 
DS-0078 


F-0026 


F-0006 
F-0022 


J-0003 
J-0816 
J-0505 
483-0252 
J-0830 
MP-3988 
483-0201 
483-0308 
483-0308 
483-0308 


X-1005 
J-0827 
J-0823 
MP-3988 
MP-3988 
MP-3988 
K-0070 


K-0067 


483-0391 
483-0392 
483-0391 
483-0216 
483-0216 
483-0216 
LS-0007 


R-3980 


R-1239 


R-3888 


DESCRIPTION 


RF-404-3 MAIN FRAME 


Res, comp, 

4.7K, 5%, 1/4W 
Res, comp, 

1.5K, 5%, 1/4W 
Power switch, see R3- 
TUNE/OPERATE switch 
LIGHT switch 
Channel Selector switch 
SPEAKER switch 
CONTROL switch 
Terminal Block, 

3 terminals 
Terminal Block, 

11 terminals 
Socket, light 


Fuse holder 
Fuse holder 


RF PART 
NUMBER 


R-1265 


R-1253 


S-0274 
S-0273 
A483-0089 
$-0273 
$-0272 
TB-0473 


TB-0507 


X-1011 


REF 
DESIG 


DESCRIPTION 


RF PART 
NUMBER 


| 


NOTES 
| ALL RESISTORS IN OHMS, 10%, | 
OTHERWISE SPECIFIED 


2 ALL CAPACITORS IN PICO-FARAI 
OTHERWISE SPECIFIED. 
3 fy DENOTES CHASSIS GROUND. 


4 CHANNEL SELECTOR,S4, SHOWN) 
SEEN FROM FRONT. 
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FIGURE 4. 11 - RF-403-2 MAIN FRAME 
SCHEMATIC DIAGRAM 
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REF RF PART REF RF PART REF RF PART REF RF PART 
DESIG IOAN) NUMBER DESIG PESCRIPTION NUMBER DESIG UEELEAEE NUMBER DESIG DESCRIPTION NUMBER 
RF-404-3 MAIN FRAME RF-404-3 MAIN FRAME 


Al Receiver Assembly, 484-0199 c1g Cap, Disc, C-4745 R6 Res, comp, R-1265 
see separate parts list NPO, 20 pf, 5%, 4.7K, 5%, 1/4W 
A2 Exciter Assembly, 484-0250 1 KVDCW R7 Res, comp, R-1253 
see separate parts list c20 Cap, Disc, Cer, C-0065 1.5K, 5%, 1/4W 
A3 Oscillator Unit, 483-0300 0.01 uf, +60%, 40%, sl Power switch, see R3 
see separate parts list 150 VDCW s2 TUNE/OPERATE switch S-0274 
Ad PA Assembly, 483-0150 C21 Cap, Disc, Cer, c-0065 83 LIGHT switch $-0273 
see separate parts list 0.01 uf, +60%, -40%, S4 Channel Selector switch A483-0089 
AS Rectifier/Filter Assembly, 483-0360 150 VDCW S85 SPEAKER switch S-0273 
see separate parts list cR1 Diode, 1N4998 CR-0666 sé CONTROL switch S-0272 
AG Rectifier/Filter Assembly, 483-0355 CR2 Diode, 1N2071 CR-0001 TB1 Terminal Block, TB-0473 
see separate parts list CR3 Diode, 1N2071 CR-0001 3 terminals 
AZT Multiplier Assembly, 483-0218 CR4 Diode, 1N270 CR-0047 TB2 Terminal Block, TB-0507 
see separate parts list CRS Diode, 1N2071 CR-0001 11 terminals 
A8 27.5 Volt De/Ac Inverter CR6 Diode, 1N2071 CR-0001 xDS1 Socket, light X-1011 
see separate parts list CR7 Diode, 1N2071 CR-0001 Through 
AQ Junction Board 483-0500 Ds1 Light, Transmit DS-0074 XDSS 
cl Cap, Cer, C-4741 Ds2 Light, Panel DS-0078 XF1 Fuse holder X-1006 
NPO, 10 pf, 5%, Through XF2 Fuse holder X-1006 
1 KVDCW DSS 
c2 Cap, Cer, C-4742 Fl Fuse, 2.0 amp, F-0026 
NPO, 12 pf, 5%, Slo-Blo 
1 KVDCW F2 Fuse, 0.3 amp, F-0006 
c3 Cap, Cer, C-4740 F3 Fuse, 10.0 amp, F-0022 
NPO, 8.2 pf, 5%, 32V, 3AG 
1 KVDCW Jl Connéctor J-0003 
c4 Cap, Cer, C-4741 J2 Connector J-0816 
NPO, 10 pf, 5%, J3 Connector J-0505 
1 KVDCW J4 Connector 483-0252 
cs Cap, Cer, C-4741 J5 Socket, Test J-0830 
NPO, 10 pf, 5%, J6 Connector MP-3988 
1 KVDCW J7 Connector 483-0201 
C6 Cap, Cer, C-4741 J8 Connector 483-0308 
NPO, 10 pf, 5%, Jg Connector 483-0308 
1 KVDCW J10 Connector 483-0308 
c7 Cap, Cer, C-4742 Jil Socket, Relay X-1005 
NPO, 12 pf, 5%, J12 Connector J-0827 
1 KVDCW J13 Connector J-0823 
c8 Cap, Cer, C-4741 Jl4 Connector MP-3988 
NPO, 10 pf, 5%, Js Connector MP-3988 
1 KVDCW J16 Connector MP-3988 
co Cap, Cer, C-4741 Kl Relay, transmit/receive, K-0070 
NPO, 10 pf, 5%, 24-volt de 
1 KVDCW K2 Relay, Converter, K-0067 
clo Cap, Cer, C-4742 24-volt de 
NPO, 12 pf, 5%, Ll Inductor 483-0391 
1 KVDCW L2 Inductor 483-0392 
cll Cap, Cer, C-4740 L3 Inductor 483-0391 
NPO, 8.2 pf, 5%, 14 Coil Assembly 483-0216 
1 KVDCW Ls Coil Assembly 483-0216 
cl2 Cap, Cer, C-4741 L6 Coil Assembly 483-0216 
NPO, 10 pf, 5%, LS1 Speaker, LS-0007 
1 KVDCW 16/ohms at 400 Hz 
C13 Cap, Alum, Elect., C-4925 Ri LOW POWER ADJUST R-3980 
310 uf, -10%, +75%, control, W.W., 
25 VDCW 10K, 5W 
cl4 Not used R2 Res, comp, R-1239 
C15 Not used 390 ohm, 5%, 1/4W 
cl6 Cap, Disc, C-4745 R3 VOLUME control, R-3885 
NPO, 20 pf, 5%, 5K, 307, 
1 KVDCW Audio Log taper with 
C17 Cap, Disc, C-4749 DPST switch 
NPO, 30 pf, 5%, R4 SQUELCH control, R-38s9 
1 KVDCW 5K, 30%, 
cls Cap, Disc, C-4749 Linear taper 
NPO, 20 pf, 5%, RS Res, comp, R-0035 
1 KVDCW 8.2K, 10%, 1/4W 
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NOTES 
1 ALL RESISTORS IN OHMS, 10%, 1/4 WATT, UNLESS 
OTHERWISE SPECIFIED 


2 ALL CAPACITORS IN PICO-FARADS UNLESS 
OTHERWISE SPECIFIED. 
3 sy DENOTES CHASSIS GROUND 


4 CHANNEL SELECTOR,S4, SHOWN IN POS-I, AS 
SEEN FROM FRONT. 
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FIGURE 4, 11 - RF-403-2 MAIN FRAME 
SCHEMATIC DIAGRAM 
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IM-1000 
MAINTENANCE 


| RF PART REF RF PART REF RF PART 
‘SCRIPTION NUMBER DESIG DESY TON NUMBER DESIG DESCRIE TION NUMBER 


RF-403-2 MAIN FRAME 


SC, TBl Terminal Block, TB-0433 
, 20 pf, 5%, 3 terminals 

DCW XDS1 Socket, light, transmit X-1011 
SAE XF1 Fuse holder X-1006 

, 20 pf, 5%, XF2 Fuse holder X-1006 
DCW 

um., Elec., 


uf, +50%, -10%, 
DCW 


3A F1 CR-0079 

LN270 CR-0047 

Transmit DS-0073 

.0 amp, F-0026 

310 

.. amp F-0008 

5.0 amp, F-0019 

, 3AG 

connector J-0003 

l 

or J-0505 

or 483-0252 

Test J-0830 

or MP-3938 

or 

or 483-0201 

| 483-0308 

| 

Relay X-1005 

or MP-3988 

or MP-3988 

r MP-3988 

ransmit/receive, K-0069 

C 

onverter, K-0066 
483-0391 
483-0392 
483-0391 

embly 483-0216 

embly 483-0216 

embly 483-0216 


LS-0006 


mms at 400 Hz 


np, 

im, 5%, 1/4W 

, control, 

0%, 

Log Taper with 
switch 

H control, 

1%, 


r taper 


1p, 

5%, 1/4W 

1p, 

5%, 1/4W 
yitch, part of R3 
PERATE switch S-0279 


n channel selector A797-0059 


n channel selector S-0050 
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SCHEMATIC DIAGRAM 


4-45 


IM-1000 
MAINTENANCE 


REF RF PART ! RF PART 
DESIG DESCHIPE TION NUMBER DESCRIPTION NUMBER 
RF-403-2 MAIN FRAME 


Receiver Assembly, 484-0199 Cap, Disc, C-4745 
see separate parts list NPQ, 20 pf, 5%, 

Exciter Assembly, 484-0250 1 KVDCW 
see separate parts list Cap, Disc, 

Oscillator Assembly, 483-0300 NPO, 20 pf, 5%, 
4-channel, 1 KVDCW 


Cap, Alum., Elec., 
100¢ uf, +50%, -10%, 


see separate parts list 
Oscillator Assembly, 


483-0301 


2-channel, 20 VDCW 

see separate parts list Diode, 3AF1 CR-0079 
PA Assembly, 483-0150 Diode, 1N270 CR-0047 

see separate parts list Light, Transmit DS-0073 
Rectifier/Filter Assembly, 484-0095 Fuse, 2.0 amp, F-0026 

see separate parts list Slo-Blo 


F-0008 
F-0019 


Not used 
Multiplier Assembly, 


Fuse, 0.5 amp 
Fuse, 25.0 amp, 


483-0218 


see separate parts list 32V, 3AG 
13.6 Volt De/Ac Inverter 484-0410 Antenni connector J-0003 
see separate parts list Not used 
Cap, Cer, C-4741 Connector J-0505 
NPO, 10 pf, 5%, Connector 483-0252 
1 KVDCW Socket, Test J-0830 
Cap, Cer, Connector MP-3938 
NPO, 12 pf, 5%, Connector 
1 KVDCW Connector 483-0201 
Cap, Cer, Not used 483-0308 
NPO, 8.2 pf, 5%, Not used 
1 KVDCW Socket, Relay X-1005 
Cap, Cer, Not used 
NPO, 10 pf, 5%, Not used 
1 KVDCW Connector MP-3988 
Cap, Cer, Connec‘or MP-3988 
NPO, 10 pf, 5%, Connector MP-3988 
1 KVDCW Relay, transmit/receive, K-0069 
Cap, Cer, 12 vie 
NPO, 10 pf, 5%, Relay, converter, K-0066 
1 KVDCW 12 vide 
Cap, Cer, Inductor 483-0391 
NPO, 12 pf, 5%, Inductor 483-0392 
1 KVDCW Inductor 483-0391 
Cap, Cer, Coil Assembly 483-0216 
NPO, 10 pf, 5%, Coil Assembly 483-0216 
1 KVDCW Coil Assembly 483-0216 
Cap, Cer, Speaker, LS-0006 
NPO, 10 pf, 5%, 3.2 ohms at 400 Hz 
1 KVDCW Not used 
Cap, Cer, Res, cmp, 
NPO, 12 pf, 5%, 390 ohm, 5%, 1/4W 
1 KVDCW VOLUNE control, 
Cap, Cer, 5K, 30%, 
NPO, 8.2 pf, 5%, Audio Log Taper with 
1 KVDCW DPST switch 
Cap, Cer, SQUELCH control, 
NPO, 10 pf, 5%, 5K, 30%, 
1 KVDCW Linear taper 
Cap, Alum., Elect. , Not used 
580 uf, -10%, +75%, Res, re. R-1265 
15 VDCW 4.7K, 5%, 1/4W 
Cap, Disc, Cer, Res, cemp, R-1253 


0.01 uf, +60%, - 40%, 
150 VDCW 

Cap, Disc, Cer, 
0.01 uf, +60%, -40%, 


1.5K, 5%, 1/4W 
Power switch, part of R3 
TUNE/DPERATE switch 
Not used 


$-0279 


150 VDCW 4-positjon channel selector A797-0059 
Cap, Disc, swith 

NPO,.20 pf, 5%, 2-positjon channel selector $-0050 

1 KVDCW switeh 
Cap, Disc, | 

NPO, 30 pf, 5%, | 


1 KVDCW 
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RF PART 


DESCRIPTION NUMBER 


TBI Terminal Block, 
3 terminals 
XDS1 Socket, light, transmit 
XF1 Fuse holder 
Fuse holder 


RECEIVER BOARD Al, VOLTAGE/RESISTANCE CHART IM-1 000 
RECEIVER BOARD Al, VOLTAGE/RESISTOR CHART (Continued) MAINTENANCE 


r 
[ 


[ seiter | catncor 
DISCraBANATOR TEST POit 
ira ae. 
3 
| source | Prain_| Atte 
\ 
I 
I 
a7 ! 
FLI 20MC 
20MC IST LIMITER 455 KC i) 
Bi 92. 3 CRYSTAL ' 
IST RF 2NO RF fo FILTER ; 
5 MPL cs ty 28 MIXER all aaeals 
Drain NOTE 9 2NS245 be 2Neeas 133 2ns2as rie Tour serene 
¥ sige 
6002 | g = = a 
or Lg an 
| | | 
Ss : 
[GND | 
| rain _| SoTeS ciool ciot VOLUME CONTROL! 
al 1507 SQUELCH OUTEUTi<, 
1. Resistance Negative LocaL Hieis 
Ground R19 REMOTE Hos 
Positive iH eee 
100K (2) Ground EG IY T ; 
* NOTES = Ov REGUAATEDIO, 
(1) Rx1 range | ALL RESISTORS IN OHMS, 0% 1/4 WATT, B20 |S ; 
(2) Rx 100 range UNLESS OTHERWISE SPECIFIED’ ut i ing w NG H 
(3) Rx 10,000 range 2 ALL CAPACITORS IN PICO-FARADS uF 20 uF ' 
UNLESS OTHERWISE SPECIFIED at 20v.5 aoe MES ad | 
‘i 3 4LL INDUCTORS IN UH UNLESS SQUELCH a 
Z008.(2) 2. Measurements made with Simpson Model 260 VOM under no signal condition, OTHERWISE SPECIFIED fe 4 “ I Ae 
Y 
4 rh DENOTES CHASSIS GND iNpuT FROM! | Bl ! 
3. Measurements shown are actual readings and may vary by 15%. EST rn use) au AS | 
Sq7DENOTES COMMON LINE 7 70 Se 20 v3 
4. Resistance measurements made with board disconnected. £ ALL DC VOLTAGES REFERRED TO 4 oe, 
: “COMMON” LINE nes) cal 4 Lear Vv 
7ALL AC VOLTAGES REFERRED TO 150 001 Doss Tiso | 
“CHASSIS” GROUND DF Oe ew | 
B VALUES FOR R49 AND RS2 AS FOLLOWS: v eae 
VOLTAGERAS | R52 eat 
T2vOC [1.5K | LOK 190 
ZIVOC [4.7K | 53K c c7a ) ava | 
§ 150 * ux 
9 CHANGES REQUIRED FOR BAND COVERAGE rr il uli ne 
{TEM [132 ~148MHZ 148 -174MHZ ¥ ¥ 
sK @) ca is 2 1OVDC REGULATOR 
= Icl cs | iF 10 | 
cai) © 25 12 
ce | 5. 47 
VOLTAGE cié 15 12 
coe 22 12 
PIN (Dc) RESISTANCE cia 20 
b= cia | 17 3-67 
C27) 17-14 (3-83 
1 21 
2 [ 21 
3 22 
4 2.2 
5 9.8 
8 0 
10 98 
1c2 
r 
VOLTAGE 
PIN (Dc) RESISTANCE PIN 
i— os 
1 48 aK 7 
2 42 9 
3 06 10 
" IV 
Z oe FIGURE 4, 12 - RECEIVER ASSEMBLY Al 
6 075 12 SCHEMATIC DIAGRAM 


4-45 


RECEIVER ASSEMBLY Al COMPONENT LOCATION (UPPER FOIL) RECEIVER ASSEMBLY Al COMPONENT LOCATION (LOWER FOIL) 


M-1000 


MAINTENANCE 
PA REF RF PART REF RF PART 
RECEIVER ASSEMBLY Al 
R-0039 R57 Res, comp, R-0020 
470 ohm, 10%, 1/4W 
R-0025 R58 Res, comp, R-0028 
2.2K, 10%, 1/4W 
R-0018 R59 Res, comp, R-0036 
10K, 10%, 1/4W 
R-0036 R60 Res, comp, R-0036 
10K, 10%, 1/4W 
R-0021 R61 Res, comp, R-0040 
22K, 10%, 1/4W 
R-0028 R62 Res, comp, R-0030 
3.3K, 10%, 1/4W 
R-0036 R63 Res, comp, R-0035 
8.2K, 10%, 1/4W 
R-0024 R64 Res, comp, R-0032 
4.7K, 10%, 1/4W 
R-0040 R65 Res, comp, R-0014 
150 ohm, 10%, 1/4W 
R-0040 R66 Res, comp, R-0031 
3.9K, 10%, 1/4W 
R-0042 R67 Res, comp, R-0029 
2.7K, 10%, 1/4W 
R-0039 R68 Res, Var, R-3713 
2K 
R-0031 R69 Res, comp, R-0029 
2.7K, 10%, 1/4W 
R-0030 R70 Res, comp, R-0020 
470 ohm, 10%, 1/4W 
R-0020 R71 Res, comp, R-0223 
820 ohm, 10%, 1/4W 
R-0031 R72 Res, comp, R-0030 
3.3K, 10%, 1/4W 
R-0031 R73 Res, comp, R-0025 
1.2K, 10%, 1/4W 
R-0020 R74 Res, comp, R-0031 
3.9K, 10%, 1/4W 
R75 Res, comp, R-0043 
39K, 10%, 1/4W 
R76 Res, comp, R-0044 
47K, 10%, 1/4W 
val Crystal, Frequency, Y-0910 
20.455 MHz 
RFI shield (first rf stage) B48 3-0235 
RFI shield (second rf B483-0235 
stage) 
RFI shield (first mixer B483-0237 
stage) 
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C34 C38 c40 


Ore 7 DOUBLER 
NOTE 30 


41 


c39 Cc 
a 7 [ 


C55 } C60 DRIVER cé6s 
MPL. LIZ, 4-9 Li4 AMPL. us r9 Lis AMPL us 24 
El, RF OUTPUT 
(TO Pa) 
LI9 “2 
c62 
OO! 
C63 
rey) V7 
C64 
Qu 


(TP-6) 
J2-13 


(TP-a) (TPS) 
J2-8 5 J2410 


FIGURE 4.13 - EXCITER ASSEMBLY A2 
SCHEMATIC DIAGRAM 


4-47 


IM-1000 
MAINTENANCE 


RF PART RF PART 
ae amt as 


REF RF PART RF PART REF RF PART P. RE RF PART RF PART REF RF PART REF RF PART DESCRIPTION 
eee pas: puaae aes See ee ee ee abate ay ee ae seal oa vena 
a aca or career 
a Cap, Dis, Cer, c-4794 cis 148-174 MHz Cap, Disc, Cer, Cap, Cer, Not used 192-148 MHz a qamreteoe Hes sommes a ones a Ai stad Pet 
150 pf, 20%, (Cont) Cap, Disc, 0.1 uf, +80%, -20%, 0.2 uf, +80%, -20%, Not used Cap, Disc, c-4747 ON LS TET i Di ad a 
1 KVDCW NPO, 12 pf, 5%, 25 VDCW 10 VDCW Not used NPO, 25 pf, 5%, au Not used Neat comes Be O02 iy iataeeny gaa 
c2 Cap, Disc, Cer, C-0065 1 KVDCW Cap, Disc, Cer, Cap, Disc, Cer, Not used 1 KVDCW ais profused BBE 01/4 W 5 ete ai da kl 
0.01 uf, +60%, -40%, c17 Cap, Var, 150 pf, 20%, 0.1 uf, +80%, -20%, Not used 148 - 174 MHz Cee Notiused Res, comp, R-0018 R59 Res, comp, R-0036 
15 VDCW 1.7 = 14.1 pf 1 KVDCW 25 VDCW Not used Cap, Disc, -4745 aus Sy Ae aed SEIMEI EE ela Ah 
c3 Cap, Var, C-4644 c18 Cap, Cer, Cap, Disc, Cap, Tant, 6407 Not used NPO, 20 pf, 5%, Qi6 Transistor, 2N5172 Q-0027 R32 Res, comp, R-0034 R60 Res, comp, R-0036 
+7 Saige 2.7 pl, 5% ea Pin are Came Pa eR ae Liban iz Transistor, 2N5172 Q-0027 10K, 10%, 1/46 10K, 10%, 1/4W 
c4 132-148 MHz 500 VDCW 1 KVDCW 50 VDCW 0.1 uf, +80%, -20%, Cap, Disc c-4747 quis Transistor, 2N5172 Q-0027 R33 Res, comp, R-0021 R61 Res, comp, R-0040 
reniscl c-4744 Cape aieee. ea ES. Conese peas SOR Elayti O qis Transistor, 2N5172 Q-0027 560 ohm, 10%, 1/4W 22K, 10%, 1/4W 
NPO, 18 pf, 5%, 20 uf, +150%, -10%, NPO, 27 pf, 5% 25 uf, +150%, -10%, Cap, Mica, c-0139 1KVDCW — ie prensiatons, Mae Ste mania R34 Res, comp, R-0028 R62 Res, comp, R-0030 
1 KVDCW 50 VDCW 1 KVDCW 25 VDCW 330 pf, 5%, Diode, 1N4454 CR-0705 ee Une a ENTER Sees 22K, 10%, 1/4W 3.3K, 10%, 1/4W 
148-174 MHz Cap, Disc, Cer, Cap, Mica, Cap, Dise, Cer, c-4794 Diode, 1N4454 CR-0705 eee ithtage act Ce R35 Res, comp, } R-0036 R63 Res, comp, R-0035 
Cap, Disc, C-4742 150 pf, 20%, 180 pf, 5%, Cap, Dise, Cer, C-0065 150 pf, 20%, Nopused Q23 Transistor, MPS6534 Q-0329 10K, 10%, 1/4W 8.2K, 10%, 1/4W 
NPO, 12 pf, 5%, 1 KvDcw 500 VDCW Pe ee Des 1 KVDCw Diode, 1N4454 CR-0705 Ce Se ee) Q-0331 R36 Res, comp, R-0024 R64 Res, comp, R-0032 
1 KVDCW Cap, Disc, Cer, C-0001 Canines nie é * bes 132-148 Miz Diode, 1N270 CR-0047 Q25 Transistor, MPS6534 Q-0329 1K, 10%, 1/4W 4.7K, 10%, 1/4W 
(os 132-148 MHz 0.001 uf, GMV, B2 pf. St, Sit eeD EEE Cap, Disc, Diode, 1N270 CR-0047 26) see Roa A) Q-0338 R37 Res, comp, R-0040 R65 Res, comp, R-0014 
Cap, Cer, c-4610 500 VDCW Ga at tab once, nom NPO, 22 pf, 5%, Not used e272 ideale Nt Q-0335 22K, 10%, 1/4W 150 ohm, 10%, 1/4W 
1.2 pf, 5%, Cap, Disc, Cer, Cap, Disc, Cer, C-0065 Cap, Myles c-2111 DD ey Nepmaes 4 encae pe at Rekicooees cre ues Heer eean, B008% 
500 VDCW 0.001 uf, GMV, 0.01 uf, +60%, -40%, eee! ; 148-174 MHz Diode, Zener, 1N4733 CR-0664 seen A roa Xd 22K, 10%, 1/4W 3.9K, 10%, 1/4W 
148-174 MHz Soak UEG He Rroconien, ee aa Cap, Disc, Filter, Crystal, B483-0211 By Resnicomp, R-0018 R39 Res, comp, R-0042 R67 Res, comp, R-0029 
Cap, Cer, C-4608 Cap, Mica, Cap, Disc, Cer, Capievian NPO, 12 pf, 5%, Narrow Band = 330 ae 10%, 1/4W 33K, 10%, 1/4W 2.7K, 10%, 1/4W 
1.0 pf, 5%, 1000 pf, 5% 0.01 uf, +80%, -20%, PueeAe 1 KVDcw Integrated Circuit, 1c-0002 a abuse R40 Res, comp, R-0039 R68 Res, Var, R-3713 
500 VDCW 500 VDCW 26 VDCW. TNA Not used Type CA-3012 a ED) Seah R-0012 18K, 10%, 1/4W 2K 
C6 132-148 MHz Not used Cap! Mice, Get RAT 3 MavnL Cap, Disc, Cer, Integrated Circuit 1C-0005 p POU onan AW R4l Res, comp, R-0031 R69 Res, comp, 0029 
Cap, Disc, c-4747 Not uaea 2500 pf, 5%, ean Caee 0.01 uf, +60%, ~40%, Type CA-3005 Be REALEES 3.9K, 10%, 1/4W 2.7K, 10%, 1/4W 
NPO, 25 pf, 5%, Notuaedl Bayniewy eed 150 VDCW Inductor Assembly 483-0226 BS Bioeuee R42 Res, comp, R-0030 R70 Res, comp, R-0020 
1 KvDcw Cap, Var, Gap iiss Cons Nel aie Cap, Disc, Cer, Inductor Assembly 483-0226 Ba oe 3.3K, 10%, 1/4W 470 ohm, 10%, 1/4W 
148-174 MHz 1.7, =414.1 pf 0.1 uf, +80%, -20%, : Kaaece 10% Y 150 pf, 20%, Inductor Assembly 483-0227 KS REE COR) =O 024 R43 Res, comp, R-0020 R71 Res, comp, R-0223 
Cap, Disc, C-4742 cannicen! Aaa Sa Guana 1 KvDCw Inductor Assembly 483-0226 BS hn MeN 470 ohm, 10%,|1/4W 820 ohm, 10%, 1/4W 
NPO, 12 pf, 5%, 0.68 pf, 5%, Caperlaicas Panne Not used Inductor Assembly 483-0227 ae) aipueed R44 Res, comp, R-0031 R72 Res, comp, R-0030 
1 KVDCW 500 VDCW 1000 pf. 5%, ieraiog Cap, Disc, Inductor Assembly 483-0226 ea) HEB iE oCmD isa R-0010 3.9K, 10%, 1/4W 3.3K, 10%, 1/4W 
c7 Cap, Var, C-4644 Cannarae Raa eae ae NPO, 18 pf, 5%, Choke, 1.0 mh, 10% L-0050 68 ohm, 10%, 1/4W R45 Res, comp, R-0031 R73 aatierecy -00g5 
A= 4D oe 1.7 - 14.1 pf Cap, Disc, Cer, Cap, Tant LKVDeW. See a Boscom: 0028 3.9K, 10%, 1/4W 1.2K, 10%, 1/4W 7 
cs 132-148 MHz Cap, Cer, 0.01 uf, +60%, ~40%, 10 uf 20%, Cap, Disc, Cer, Not used Beak 0A /aW R46 Res, comp, R-0020 R74 Res eang i R-0031 
Cap, Cer, c-4626 150 pf, 20%, Reece pple 150 pf, 20%, Not used BAe EI ED sh R-0025 470 ohm, 10%, 1/4W 3.9K, 10%, 1/4W 
5.6 pf, 5%, 1 KVDCW Cap, Disc, Cer, Cap, Disc, Cer, 1 KVDCW Not used 1.2K, 10%, 1/4W RAT Not used R75 Res any R-0043 
500 VDCW Cap, Var, c-6117 0,1 uf, +80%, -20%, 150 pf, 20%, COREE es Not uses a tae aE Bee 88; Sra Be 39K, 10%, 1/4W 
148-174 MHz 5.5 - 18 pf 25 VDCW 7 ee a 150 pf, 20%, Not used 680 chm, 10%, 1/4W 15K, 10%, 1/4W R76 Rees all m-0044 
Cap, Cer, C-4624 Cap, Tant, C-6448 Cap, Disc, Cer, Cap, Disc, Cer 1 KVDCW Not used R14 Res, comp, ; R-0038 R49 RF-401-2 47K 10% 1/aw 
4.7 pf, 5%, 10 uf, 20%, 0.1 uf, +80%, -20%, 150 pf, 20%, Cap, Disc, Cer, c-2210 Not used 15K, 10%, 1/4W Res, comp, R-0026 ¥1 Crystal, Frequenc: ¥-0910 
500 VDCW 20 VDCW 25 VDCW ipa” 0.1 uf, +80%, Not used ae Hes,ecomby 0636 1.5K, 10%, 1/4W 20.455 MHz 
ce Cap, Cer, c-4617 Cap, Var, cap, Mica, Ras et es 25 VDCW Inductor Assembly, Var 483-0290 20K 20%s A/AW RF-404-3 RFI shield (first rf stage) | B483-0295 
4.2 pf, 5%, 5.5 - 18 pf 360 pf, 5%, 150 pf, 20%, Cap, Disc, Cer, Choke, 1.0 mh, 10% L-0050 ae Ress icomy, BEUEes) Res, comp, R-0030 RFI shield (second rf B483-0235 
500 VDCW 500 VDCW aia 150 pf, 20%, Inductor Assembly, Var 483-0231 AT ohm) 10%, 2 /4W. 3.3K, 10%, 1/4W stage) = 
c10 Cap, Tant, C-6448 Cap, Disc, Cer, CaplipiseCen: Cimee en 1 KVDCW Inductor Assembly, Var 483-0232 RY Hens Com Be ODA RF-403-2 RFI shield (first mixer B483-0237 
10 uf, 20%, 0.001 uf, +60%, -40%, 0.1 uf, +80%, -20%, 160 Gf 20% Cap, Tant, Choke, Filter, 100 mh L-0575 200) chm) 10%, 1/4W Res, comp, R-0026 mreeey 
20 VDCW 150 VDCW 25 VDCW secretin 1.0 uf, 20%, Choke, 1.0.uh, 10% L-0054 ae eB COuDy R-1264 1.5K, 10%, 1/4W 
cll Cap, Tant, C-6448 Cap, Mica, Cap, Mica, GaguDise Cer c-4794 15 VDCW Choke, 1.0 uh, 10% L-0054 3K, 5%, 1/4W R50 Res, comp, R-0043 
10 uf, 20%, 220 pf, 5%, 430 pf, 5%, 150 pf, 20%, Cap, Tant, Not used aie BEES OCIADy R-0024 39K, 10%, 1/4W 
20 VDCW FOONDGW, i aE eel 0-15 uf, 10%, Choke, 220 uh, 5% L-0067 1K, 10%, 1/4W R51 Res, comp, R-0006 
c12z Cap, Tant, C-6448 Cap, Disc, Cer, Cap, Mica, Cap, Disc, Cer C-0001 35 VDCW Choke, 1 mh, 10% L-0050 a0 Res, comp, R-0024 33 ohm, 10%, 1/4W 
10 uf, 20%, 0.001 uf, GMV, 430 pf, 5%, ay gepleri aren Cap, Tant, Inductor Assembly, Var 483-0234 1K, 10%, 1/4w R52 RF-401-2 
20 VDCW 500 VDCW 500 VDCW 500 vpDCcWw 2 10 uf, 20%, Choke, 10 uh, 10% L-0057 R21 Res, comp, R-0004 Res, comp, R-0024 
c13 Cancer c-4794 Gap; Diss ears Can Mioe: eee eeuaie 20 VDCW Inductor Assembly, Var 483-0233 22 ohm, 10%, 1/4W 1K, 10%, 1/4W 
150 pf, 20%, 0.01 uf, +60%, ~40%, 180 pf, 5%, 0.1 uf, +80%, -20%, Carre Disa Ces Tranelntay 50878 cae ara aoe pee 
1 KVDCW 150 VDCW 500 VDCW 2vbCw 150 pf, 20%, same as 2N5486 ee aT lad Res, comp, R-0032 
ci4 Cap, Var, c-4644 Cap, Mica, c-0129 Cap, Mica, Gap; ‘ise, Cer Gite 1 KVDCW Transistor, Q-0376 Ras Rees coney Boose 4.7K, 10%, 1/4W 
1.7 - 14.1 pf 130 pf, 5%, 240 pf, 5%, 0.1 uf, +80%, -20% Cap, Disc, Cer, same as 2N5486 18K, 10%, 1/4W RF-403-2 
cis Cap, Cer, c-4604 500 VDCW 500 VDCW pee pean oe D 0,001 uf, GMV, Transistor, Q-0376 ae BL SA R-0039 Res, comp, R-0024 
0.68 pf, 5%, Cap, Disc, Cer, Cap, Mica, Cap, Disc, Cer c-0065 500 VDCW Beene ANGERS, SER Raa 1K, 10%, 1/4W 
500 VDCW 0.01 uf, +60%, -40%, 470 pf, 5%, 0.01 uf, +60%, -40%, Cap, Tant, Not used ae BOG Saath R-0028 R53 Res, W.W., R-3845 
c16 132-148 MHz 150 VDCW 500 VDCW 150 VDCw 5.6 uf, 10%, Not used SE SUN AMY 0.56 ohm, 10%, 2W 
Cap, Disc, C-4743 Cap, Disc, Cer, Cap, Tant, Cap, Mica c-0111 6 VDCW _ Transistor, 2N5172 Q-0027 aa Ree Comes R-0012 R54 Res, comp, R-0041 
NPO, 15 pf, 5%, 0.01 uf, +60%, -40%, 1.5 uf, 20%, 27 pf, 5% Transistor, Q-0376 100 ohm, 10%, 1/4W 27K, 10%, 1/4W 
1 KVDCW 150 VDCW 50 VDCW 500 VDCW same as 2N5486 Rat Ren, /eamp; SUS R55 Res, comp, } R-0024 
Cap, Tant, Cap rant. Rae ance airs Transistor, 2N3905 Q-0356 ed 7 cn 10%, 1/4W 1K, 10%, 1/4W 
10 uf, 20%, 0.1 uf, 10%, Alen eee sap Transistor, MPS706 Q-0017 R28 LOCE Dy R-0039 R56 Res, comp, ates 
20 vDcw 35 VDCW 150 VDCW Transistor, MPS706 Q-0017 18K, 10%, 1/4W 5.6K, 10%, 1/4W 
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TRANSMIT 
INJECTION 


EMITTER 


FOLLOWER AMPL 
650 (2) 
20M (3) 
100 (1) 502 (2) se ne? cao 


Ro 
22k,5% 


REG IOV ! 
TRANSMIT 3 +—————+ 
12V TRANSMIT I2 + 


a Use 11-megohm VTVM at this point, 
2, Resistance Negative , 
(1) Rx 1 range Ground eal positive 5a v!) 
(2) Rx 100 range Ground 
(3) Rx 10,000 range F 
Measurements made with Simpson Model 260 VOM under no signal condition. 
Measurements shown are actual readings and may vary by 15%. Saree 
Resistance measurements made with board disconnected, | ALL RESISTORS U4 WATT,IOR UNLESS OTHERWISE SPECIFIED 
2 CAPACITOR VALUES IN PF 
UNLESS OTHERWISE SPECIFIED 
3 INDUCTORS ARE IN MICROHENRIES WHERE SHOWN, 


(T2) 
24 


pre 


4 TRANSISTORS 6 TO G9 REQUIRE HEAT SINKS 
5 WZDENOTES CIRCUIT BOARD GROUND 
6 /J7DENOTES CHASSIS GROUND 


7 CHANGES REQUIRED FOR BAND COVERAGE 
48 e 


Re es) ci) 
1268 W200 J243 


FIGURE 4. 13 - EXCITER ASSEMBLY A2 
SCHEMATIC DIAGRAM 
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EXCITER ASSEMBLY A2, COMPONENT LOCATION 
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JESCRIPTION 
comp, 

7K, 5%, 1/4W 
comp, 

50 ohm, 5%, 1/4W 
comp, 

2K, 10%, 1/4W 
comp, 

0K, 10%, 1/4W 
comp, 


8K, 10%, 1/4W 
Var., 


)K 

comp, 

3K, 10%, 1/4W 
comp, 

2K, 10%, 1/4W 
comp, 

5 ohm, 10%, 1/4W 
comp, 

7K, 10%, 1/4W 
comp, 

7K, 10%, 1/4W 
comp, 

'K, 10%, 1/4W 
comp, 

8K, 10%, 1/4W 
comp, 

0 ohm, 10%, 1/4W 
comp, 

1K, 10%, 1/4W 
comp, 

-ohm, 10%, 1/4W 
comp, 

K, 10%, 1/4W 
comp, 

ohm, 10%, 1/4W 
comp, 

K, 10%, 1/4W 
comp, 

0 ohm, 10%, 1/4W 
W.W., 

ohm, 2W 

comp, 


comp, 


comp, 
meg, 10%, 1/4W 
comp, 

2 meg, 10%, 1/4W 
comp, 

7K, 10%, 1/4W 
comp, 

0 ohm, 10%, 1/4W 
comp, 

0 ohm, 10%, 1/4W 
58 MHz 

comp, 

ohm, 10%, 1/4W 
74 MHz 

comp, 

ohm, 10%, 1/4W 
comp, 

0 ohm, 10%, 1/4W 
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RF PART 
NUMBER 


R-0041 
R-1229 
R-0040 
R-0048 
R-0027 
R-3715 
R-0039 
R-0025 
R-0002 
R-0044 
R-0044 
R-0044 
R-0034 
R-0016 
R-0039 
R-0011 
R-0040 
R-0011 
R-0043 
R-0020 
R-3914 
R-0020 
R-3907 
R-0020 
R-3900 
R-0060 
R-0064 
R-0032 
R-0020 


R-0012 


R-0010 


R-0020 


DESCRIPTION 


EXCITER ASSEMBLY A2 


R46 


R47 


Res, comp, 

2.2K, 10%, 1/4W 
Res, comp, 

2.2K, 10%, 1/4W 
RF-403-2 only 
Res, comp, 

15 ohm, 10%, 1/4W 
RF-403-2 only 
Res, comp, 

15 ohm, 10%, 1/4W 
Res, comp, 

390 ohm, 10%, 1/4W 
Heat sink for Q6 
Heat sink for Q7 
Heat sink for Q8 
Heat sink for Q9 


RF PART 
NUMBER 


R-0002 


R-0019 


X-1007 
X-1008 
X-1008 
B484-0192 


REF 
DESIG 


DESCRIPTION 


RF PART 
NUMBER 


IM-1000 
| MAINTENANCE 
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FIGURE 4, 14 - OSCILLATOR ASSEMBLY A3 
SCHEMATIC DIAGRAM 
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REF 
REF RF PART REF RF PART DESCRIPTION 
DESIG DESCRLETION DESIG DESCRIETION NUMBER DESIG 


EXCITER ASSEMBLY A2 
EXCITER ASSEMBLY A2 
C39 148-174 MHz 
cl Cap, Tant, Cap, Disc, Cer, c-0001 (Cont) Cap, Disc, 
2.2 uf, 20%, 0.001 uf, GMV, NPO, 25 pf, 5%, 
20 VDCW 500 VDCW 1 KVDCW 
c2 Cap, Disc, Cap, Disc, Cer, c40 Cap, Disc, 
160 pf, 20%, 0,01 uf, +60%, -40%, NPO, 30 pf, 5%, 
1 KVDCW 150 VDCW 1 KVDCW 
c3 Cap, Tant, Cap, Disc, Cer, Cap, Disc, 
0.47 uf, 20%, 0.001 uf, GMV, NPO, 75 pf, 5%, 
35 VDCW 500 VDCW 1 KVDCW 
c4 Cap, Tant, C-6518 Cap, Disc, Cer, Cap, Disc, 
0.33 uf, 10%, 0.1 uf, +80%, -20%, 150 pf, 20%, 
35 VDCW 25 VDCW 1 KVDCW 
cS Cap, Disc, Cer, C-2210 Cap, Disc, Cap, Dise, Cer, 
0,1 uf, +80%, NPO, 47 pf, 5%, 0.001 uf, GMV, 
25 VDCW 1 KVDCW 500 VDCW 
C6 Cap, Tant, C-6452 132-148 MHz 132-148 MHz 
47 uf, 20%, Cap, Disc, C-4732 Cap, Disc, 
20 VDCW NPO, 2.7 pf, +0. NPO, 15 pf, 5%, 
CT Cap, Disc, Cer, Cc-0001 1 KVDCW 1 KVDCW 
0.001 uf, GMV, 148-174 MHz 148-174 MHz 
500 VDCW Cap, Disc, Cap, Disc, 
c8 Cap, Tubular, Mylar, NPO, 2.2 pf, +0. NPO, 12 pf, 5%, 
0.01 uf, 10%, 1 KVDCW 1 KVDCW 
100 VDCW Cap, Disc, Cap, Disc, Cer, 
co Cap, DM, NPO, 27 pf, 5%, 0,001 uf, GMV, 
3900 pf, 5%, 1 KVDCW 500 VDCW 
500 VDCW Cap, Disc, Cap, Tant, 
c10 Cap, DM, NPO, 30 pf, 5%, 15 uf, 20%, 
910 pf, 5%, 1 KVDCW 20 VDCW 
500 VDCW Cap, Disc, 132-148 MHz 
cll Cap, Disc, NPO, 75 pf, 5%, Cap, Disc, 
150 pf, 20%, 1 KVDCW NPO, 15 pf, 5%, 
1 KVDCW Cap, Disc, Cer, 1 KVDCW 
c12 Cap, Tant, 0.001 uf, GMV, 148-174 MHz 
2.2uf, 20%, 500 VDCW Cap, Disc, 
20 VDCW Cap, Disc, Cer, NPO, 12 pf, 5%, 
C13 Cap, Tant, C-6419 0.001 uf, GMV, 1 KVDCW 
0.47 uf, 20%, 500 VDCW 132-148 MHz 
35 VDCW Cap, Disc, Cer, Cap, Disc, 
cl4 Cap, Disc, C-4794 0.001 uf, GMV, NPO, 10 pf, 5%, 
150 pf, 20%, 500 VDCW 1 KVDCW 
1 KVDCW Cap, Disc, Cer, C-0001 148-158 MHz 
cis Cap, Disc, Cer, 0,001 uf, GMV, Cap, Disc, 
0.1 uf, +80%, -20%, 500 VDCW NPO, 8.2 pf, +0.5 pf, 
25 VDCW Cap, Disc, Cer, 1 KVDCW 
cl6 Cap, DM, 0.1 uf, +80%, -20%, 158-174 MHz 
360 pf, 5%, 25 VDCW Cap, Disc, 
500 VDCW 132-148 MHz NPO, 6.8 pf, +0.5 pf, 
cl7 Cap, Disc, Cer, Cap, Disc, 1 KVDCW 
0.005 uf, +60%, NPO, 56 pf, 5%, 132-148 MHz 
150 VDCW 1 KVDCW Cap, Cer, 
cis Cap, Disc, Cer, 148-174 MHz 1.2 pf, 5%, 
0.001 uf, GMV, Cap, Disc, 500 VDCW 
500 VDCW NPO, 47 pf, 5%, 148-174 MHz 
cig Cap, DM, 1 KVDCW Cap, Cer, 
560 pf, 5%, 132-148 MHz 1.0 pf, 5%, 
500 VDCW Cap, Disc, 500 VDCW 
C20 Cap, Disc, Cer, NPO, 3.3 pf, +0.5 pf, 132-148 MHz 
0.005 uf, +60%, 40% 1 KVDCW Cap, Disc, 
150 VDCW 148-174 MHz NPO, 15 pf, 5%, 
C21 Cap, Disc, Cer, Cap, Disc, C-4732 1 KVDCW 
0.001 uf, GMV, NPO, 2.7 pf, +0.5 pf, 148-158 MHz 
500 VDCW 1KVDCW Cap, Disc, _ 
C22 Cap, Disc, Cer, 132-148 MHz NPO, 10 pf, 5%, 
0.001 uf, GMV, Cap, Disc, C-4750 1 KVDCW 


500 VDCW 


NPO, 33 pf, 5x, 
1 KVDCW 


RF PART 
NUMBER 


C-4747 


C-4749 


C-4756 


C-4794 


C-0001 


C-4743 


C-4742 


C-0001 


C-6449 


C-4743 


C-4742 


C-4741 


C-4740 


C-4739 


C-4610 


C-4608 


C-4743 


C-4741 


REF 
DESIG 


C50 
(Cont) 


C51 


C52 


C53 


C54 


C58 


C61 


C63 


C64 


C65 


C66 


C67 


C68 


c69 


c70 


c71 


CR1 


CR2 
CR3 


DESCRIPTION 


EXCITER ASSEMBLY A2 


DESCRIPTION ee aS 
158-174 MHz CR4 
Cap, Disc, c-4740 CRS 
NPO, 8.2 pf, +0.5%, CR6 
1 KVDCW 
Cap, Disc, Cer, C-4736 Li 
NPO, 4.7 pf, 5%, L2 
1 KVDCW L3 
Cap, Disc, Cer, C-0001 1A 
0.001 uf, GMV, LS 
500 VDCW L6 
Cap, Disc, Cer, C-0065 L7 
0.01 uf, +60%, -40%, L8 
150 VDCW Lg 
Cap, Disc, Cer, C-2210 L10 
0.1 uf, +80%, -20%, Lil 
25 VDCW L12 
Cap, Air Var., C-4642 L13 
1,4-9,2 pf Li4 
Cap, Air Var., C-4644 
1,7-14.1 pf 
Cap, Disc, Cer, C-0001 
0.001 uf, GMV Lis 
500 VDCW L16 
Cap, Disc, Cer, C-0065 L17 
0.01 uf, +60%, 40%, L18 
150 VDCW 
Cap, Disc, Cer, C-2210 
0.1 uf, +80%, -20%, 
25 VDCW L19 
Cap, Air Var., C-4642 L20 
1.4-9.2 pf L21 
Cap, Air Var., C-4044 L22 
1.7-14.1 pf L23 
Cap, Disc, Cer, C-0001 L24 
0.001 uf, GMV, L25 
500 VDCW L26 
Cap, Disc, Cer, C-0065 L27 
0.01 uf, +60%, 40%, L28 
150 VDCW Ql 
Cap, Disc, Cer, C-2210 Q2 
0.1 uf, +80%, -20%, Q3 
25 VDCW Q4 
Cap, Air Var., C-4644 Q5 
1,7-14.1 pf Q6 
Cap, Disc, Cer, C-2210 Q7 
0.1 uf, +80%, -20%, Qs 
25 VDCW Qo 
Cap, Disc, Cer, C-0001 Rl 
0.001 uf, GMV, 
500 VDCW R2 
Cap, Disc, Cer, C-0001 
0.001 uf, GMV, R3 
500 VDCW 
Cap, Disc, Cer, c-0001 R4 
0.001 uf, GMV, 
500 VDCW RS 
Cap, Dise, Cer, c-0001 
0.001 uf, GMV, R6 
500 VDCW 
Cap, Disc, Cer, C=-n001 R7 
0.001 uf, GMV, 
500 VDCW R8 
RF-401-2, RF-404-3 only 
Diode, 1N2071 CR-0001 RO 
Diode, 1N2071 CR-v001 
Diode, 1N2071 CR-ovul R10 


Diode, VVC, MV836 
Diode, VVC, MV836 
RF-401-2, RF-404-3 only 
Diode, 1N2071 

Coil Assembly, Var 
Coil Assembly, Var 
Coil Assembly, Var 
Coil Assembly, Var 
Coil Assembly, Var 
Coil Assembly, Var 
Coil Assembly, Var 
Coil Assembly, Var 
Coil Assembly 
Coil, 100 uh 

Coil Assembly 

Coil Assembly 

Coil Assembly 
132-148 MHz 

Coil Assembly 
148-174 MHz 

Coil Assembly 

Coil Assembly 

Coil Assembly 

Coil Assembly 
132-148 MHz 

Coil Assembly 
148-174 MHz 

Coil Assembly 

Coil Assembly 

Not used 

Coil, 0.33 uh 

Coil, 1.0 mh 

Coil, 15 uh 

Coil, 1.0 mh 

Coil, 8.2 uh 

Coil, 0.47 uh 

Coil, 0.47 uh 

Coil, 0.15 uh 
Transistor, 2N5172 
Transistor, 2N5172 
Transistor, 2N5172 
Transistor, 2N4072 
Transistor, 2N4072 
Transistor, 2N4072 
Transistor, 2N4427 
Transistor, 2N3924 
Transistor, 2N3925 


Res, Comp, 

2.7K, 10%, 1/4W 
Res, comp, 

820 ohm, 10%, 1/4W 
Res, comp, 

470 ohm, 5%, 1/4W 
Res, comp, 

8.2K, 5%, 1/4w 
Res, comp, 

8.2K, 5%, 1/4W 
Res, comp, 

56K, 5%, 1/4W 
Res, comp, 

10K, 5%, 1/4W 
Res, comp, 

15K, 5%, 1/4W 
Res, comp, 

22K, 5%, 1/4W 
Res, comp, 


22K, 5%, 1/4W 


IM-1000 


MAINTENANCE 
RF PART REF 
ret 5 er DESCRIPTION NUMBER DESIG een 
-_—— 
EXCITER ASSEMBLY A2 
a 
ea Rll Res, comp, R-0041 R43 ; 
CR-0667 21K, 5%, 1/4W 1/4W 
R12 Res, comp, R-1229 R44 
CR-0001 150 ohm, 5%, 1/4W 1/4W 
Feeney ae Seated besa) R-0040 R45 RF-403-2 only 
483-0260 22K, 10%, 1/4W Res, comp, 
483-0261 R14 Res, comp, R-0048 15 chm, 10%, 1/4W 
ad ioe 10K, 10%, 1/4W R46 RF-403-2 only 
483-0262 R15 Res, comp, R-0027 ROS) COMPS... . 
483-0262 1.8K, 10%, 1/4W . 15 ohm, 10'%, 1/4W 
483-0263 R16 Res, Var., R-3715 RAT Bers ioomD, 
Weare hk 390 ohm, 10%, 1/4W 
483-0269 R17 Res, comp, R-0039 eee eb eoe te 
L-0051 WK, 10%, 1/4 Sea eet 
483-0269 R18 Res, comp, R-0025 Heat sink for Q8 
483-0269 2K, 10%, 1/4W Hest sink for Q9 
483-0265 R19 Res, comp, R-0002 
15 ohm, 10%, 1/4W 
483-0266 R20 Res, comp, R-0044 
47K, 10%, 1/4W 
483-0264 R21 Res} comp, R-0044 
483-0266 47K, 10%, 1/4W 
483-0264 R22 Res, comp, R-0044 
483-0267 47K, 10%, 1/4W 
R23 Res, comp, R-0034 
483-0275 6.8K, 10%, 1/4W 
R24 Res, comp, R-0016 
483-0265 220 ohm, 10%, 1/4W 
483-0268 R25 Res, comp, R-0039 
isk, 10%, 1/4w 
L-0035 R26 Res, comp, R-0011 
L-0050 82 ohm, 10%, 1/4W 
L-0084 R27 Res} comp, R-0040 
L-0050 22K, 10%, 1/4W 
L-0082 R28 Res, comp, R-0011 
L-0028 82 ohm, 10%, 1/4W 
L-0028 R29 Biel cca, R-0043 
L-0074 3DK, 10%, 1/4W 
Q-0027 R30 Res, comp, R-0020 
Q-0027 490 ohm, 10%, 1/4w 
Q-0027 R3i Res, W.W., R-3914 
Q-0033 2ohm, 2W 
Q-0033 R32 net comp, R-0020 
Q-0033 470 ohm, 10%, 1/4W 
Q-0343 R33 Res, W.W., R-3907 
Q-0345 lohm, 2W 
Q-0031 R34 Res, comp, R-0020 
R-0029 470 ohm, 10%, 1/4W 
R35 Res, W.W., R-3900 
R-0023 0/51 ohm, 2W 
R36 Res, comp, R-0060 
R-1241 limeg, 10%, 1/4W 
R37 Res, comp, R-0064 
R-1271 2\2 meg, 10%, 1/4W 
R38 Res| comp, R-0032 
R-1271 417K, 10%, 1/4W 
R39 Res, comp, R-0020 
R-1291 0 ohm, 10%, 1/4W 
R40 Res, comp, R-0012 
R-1273 100 ohm, 10%, 1/4W 
R41 132-158 MHz 
R-1277 Res, comp, R-0008 
47 ohm, 10%, 1/4W 
R-1281 158-174 MHz 
Res, comp, R-0010 
R-1281 6§ ohm, 107, 1/4W 
R42 Res, comp, R-0v020 


al” ohm, 10%, 1/4W 


—— 
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RF PART 
NUMBER 


R-0028 


R-0028 


R-0002 


R-0002 


R-0019 


X-1007 
X-1008 
X-1008 
BA84-0192 


REF 
DESIG 


DESCRIPTION 


RF PART 
NUMBER 


IM-1000 
MAINTENANCE 


OSCILLATOR BOARD A3, VOLTAGE/RESISTANCE CHART 


Voltage (DC) Resistance 
oo 
Stage Base__| Emitter _| Collector 
qi 6.0 6.8 o 
- 
Qe 6.8 3 0 
* * 
L | a abe ist oti 
iD ni 
Qe +6.2 6.8 0 
i ca* tet Loot 
= ~ rey, is x0 
wo wo + 
v v OK 
Qs 6.8 +7.2 0 
eee a eee a 
¥ ail 
wt poker on LG [ov recewe 
NOTES: s—ifiy +~—+ 1 
Spm 
L. Resistance Negative Yea Ho* Lak Last | 
Ground Positive Bia wm 73, 1S, 0 | RECeNE 
Ground nee | muecTion 
v “f ¥ Ge es! 
(1) Rx 1 range [fea 
(2) R x 100 range cry. 3 | TRANSMIT 
(3) Rx 10,000 range w PS-3874 1 10N 
iO iy 
= Measurements made with Simpson Model 260 VOM, under no signal condition. Sana (ies eset 
fer cn cs rea xe cy 25 | 
ia 15 %0 47k Gia Tis 30 RS 1 
re Measurements shown are actual readings and may vary by 15%. ne [> |= neo nwo 10K i eee 
RI 
v ron v | 
4. Resistance measurements made with board disconnected, : My cnannen 2 
1 
DIME oe CRB I 
; ne oe 2 of Be: CHANNEL | 
\ } | te + 
| | m \ 
>6 10 
=I 
i iy ¢ Zia Ts S 4 * 
ma Tt : 
ee leo io PO am aa Ree Ags 
4 Re 
10K 
4 
i jaa i t 


RAR ARORA Ma 
ed bs = Ll NOTES 
THEY nesstons van, 0% UAEss oncmnse SFecrED 
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3 CONNECTIONS TO COMMON ARE SHOWN © 
reins To Binge ane sm & 
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ie 


erat steces tr 
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OSCILLATOR ASSEMBLY A3 
COMPONENT LOCATION 
FIGURE 4, 14 - OSCILLATOR ASSEMBLY A3 
SCHEMATIC DIAGRAM 
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IM-1000 
MAINTENANCE 


RF PART REF RF PART 
NUMBER DESIG DESCRIPTION NUMBER 


RF PART 
> P IN 
)SCRIPTION NUMBER DESCRIPTIO 


OSCILLATOR ASSEMBLY A3 


nel oscillator only 
isc, 

el oepianp ces 
VDCW 

nel oscillator only 
isc, 

), 30 pf, 5%, 
VDCW 

ar, 

-14 pf 

isc, 

), 15 pf, 5%, 
VDCW 

isc, 

), 30 pf, 5%, 
VDCW 

ar, 

-14 pf 

isc, 

elo: piso; 
VDCW 

isc, 

), 30 pf, 5%, 
VDCW 

isc, 

), 260 pf, 5%, 
VDCW 

isc, 

pen 2O piso los 
VDCW 

eT, 

5 uf, +80%, -20%, 
VDCW 

isc, 

luf, GMV, 
VDCW 

er, 

uf, +60%, -40%, 
VDCW 

er, 

uf, +60%, -40%, 
VDCW 

ant , 

f, 20%, 

DCW 

oT, 

of, 20%, 

‘DCW 

aT, 

of, 20%, 

DCW 

a5 

of, 20%, 

DCW 

el oscillator only 
PS-5874 

el oscillator only 
PS-5874 

PS-5874 

PS-5874 

el oscillator only 
PS-5874 

el oscillator only 
PS-5874 

PS-5874 

PS-5874 

#, 1.0 uh 


4-50 


CR-0662 


CR-0662 
CR-0662 
CR-0662 


CR-0662 


CR-0662 
CR-0662 
CR-0662 
L-0054 


Transistor, 2N3638A 
Transistor, 2N3644 
Transistor, 2N3638A 
Transistor, 2N3644 
4-channel oscillator only 
Res, comp, 

4.7K, 10%, 1/4W 
4-channel oscillator only 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

1K, 10%, 1/4W 
Res, comp, 

330 ohm, 10%, 1/4W 
Res, comp, 

330 ohm, 10%, 1/4W 
4-channel oscillator only 
Res, comp, 

4.7K, 10%, 1/4W 
4-channel oscillator only 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

1K, 10%, 1/4W 
Res, comp, 

100 ohm, 10%, 1/4W 
Res, comp, 

330 ohm, 10%, 1/4W 
Res, comp, 

100 ohm, 10%, 1/4W 
Res, 

1.8K, 10%, 1/4W 
Res, 

4.7K, 10%, 1/4W 
4-channel oscillator only 
Res, comp, 

10K, 10%, 1/4W 
4-channel oscillator only 
Res, comp, 

10K, 10%, 1/4W 
Res, 

10K, 10%, 1/4W 
Res, 

10K, 10%, 1/4W 
Res, 

4.7K, 10%, 1/4W 
Res, comp, 

100 ohm, 10%, 1/4W 
4-channel oscillator only 
Crystal, Receive, 

(specify frequency) 
4-channel oscillator only 
Crystal, Receive 

(specify frequency) 


Crystal, Receive 
(specify frequency) 
Crystal, Receive 
(specify frequency) 
4-channel oscillator only 
Crystal, Transmit 
(specify frequency) 
4-channel oscillator only 
Crystal, Transmit 
(specify frequency) 
Crystal, Transmit 
(specify frequency) 
Crystal, Transmit 
(specify frequency) 
Crystal clamp 
Crystal clamp gasket 


Y-0912 


Y-0912° 


Y-0912 


B483-0306 
B483-0307 


IM-1000 
MAINTENANCE 


PA GRID BOARD ASSEMBLY 
A4A1 COMPONENT LOCATION 


[ i 
[caescoi assy, 1 
AdA2 
PRI | SEC 


E E15 
2F INPUT ORF OUTPUT 


E 
COMMON 


NOTES: 
| UNLESS SPECIFIED OTHERWISE, ALL RESISTORS ARE IN OHMS, I/2 WATT, 10 7TOL., 
ALL CAPACITORS ARE IN PICOFARAD, 
2; DENOTES CHASSIS GROUND 


3 C3 1S 12 PF FOR 132-148 MHZ AND &.2PF FORI48-174MHZ 
’ 


FIGURE 4.15 - PA ASSEMBLY A4 SCHEMATIC 
DIAGRAM 
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oD 


c3 


c4 


C6 


c9 


c12 


C13 


cl4 


cls 


C16 


C17 


cls 


cl9 


c20 


DESCRIPTION 


4-channel oscillator only 
Cap, Var, 
1.7-14 pf 
4-channel oscillator only 
Cap, Disc, 
NPO, 15 pf, 5%, 
200 VDCW 
4-channel oscillator only 
Cap, Disc, 
NPO, 30 pf, 5%, 
200 VDCW 
4-channel oscillator only 
Cap, Var, 
1.7-14 pf 
4-channel oscillator only 
Cap, Dise, 
NPO, 15 pf, 5%, 
200 VDCW 
4-channel oscillator only 
Cap, Dise, 
NPO, 30 pf, 5%, 
200 VDCW 
Cap, Var, 
1.7-14 pf 
Cap, Disc, 
NPO, 15 pf, 5%, 
200 VDCW 
Cap, Disc, 
NPO, 30 pf, 5%, 
200 VDCW 
Cap, Var, 
1.7-14 pf 
Cap, Disc, 
NPO, 15 pf, 5%, 
200 VDCW 
Cap, Disc, 
NPO, 30 pf, 5%, 
200 VDCW 
Cap, Disc, 
NPO, 180 pf, 5%, 
200 VDCW 
Cap, Disc, 
NPO, 82 pf, 5%, 
200 VDCW 
Cap, Cer, 
0.02 uf, +60%, -40%, 
150 VDCW 
Cap, Disc, Cer, 
0.01 uf, +60%, 40%, 
150 VDCW 
Cap, Disc, 
0.001 uf, GMV, 
500 VDCW 
4-channel oscillator only 
Cap, Var, 
1.7-14 pf 
4-channel oscillator only 
Cap, Disc, 
NPO, 15 pf, 5%, 
200 VDCW 
4-channel oscillator only 
Cap, Disc, 
NPO, 30 pf, 5%, 
200 VDCW 
4-channel oscillator only 
Cap, Var, 
1:7-14 pf 


RF PART REF 
NUMBER DESIG 


C-4743 


C-4855 


C-4644 


C-0066 


C-0065 


IM-1000 


4-charnel oscillator only 
Cap, Disc, 
NPO, 15 pf, 5%, 
200 VDCW 
4-channel oscillator only 
Cap, Disc, 
NPO, 30 pf, 5%, 
200 VDCW 
Cap, Var, 
1.7-14 pf 
Cap, Disc, 
NPO, 15 pf, 5%, 
200 VDCW 
Cap, Disc, 
NPO, 20 pf, 5%, 
200 VDCW 
Cap, Var, 
1. 7-14 pf 
Cap, Disc, 
NPO, 15 pf, 5%, 
200 VDCW 
Cap, Disc, 
NPO, 30 pf, 5%, 
200 VDCW 
Cap, Disc, 
NPO, 260 pf, 5%, 
200 VDCW 
Cap, Disc, 
NPO, 120 pf, 5%, 
200 VDCW 
Cap, Cer, 


0.005 uf, +80%, -20%, 


100 VDCW 
Cap, Disc, 
0.901 uf, GMV, 
509 VDCW 
Cap, Cer, 
0.01 uf, +60%, -40%, 
150 VDCW 
Cap, Cer, 
0.01 uf, +60%, -40%, 
159 VDCW 
Cap, Tant, 
10 uf, 20%, 
20 VDCW 
Cap, Cer, 
150 pf, 20%, 
1 KVDCW 
Cap, Cer, 
150 pf, 20%, 
1 KVDCW 
Cap, Cer, 
150 pf, 20%, 
1 KVDCW 
4-channel oscillator only 
Diode, PS-5874 
4-channel oscillator only 
Diode, PS-5874 
Diode, PS-5874 
Diode, PS-5874 
4-chamnel oscillator only 
Diode, PS-5874 
4-channel oscillator only 
Diode, PS-5874 
Diode, PS-5874 
Diode, PS-5874 
Inductpr, 1.0 uh 


MAINTENANCE 


RF PART REF 
DESCRIPTION NUMBER DESIG 
OSCILLATOR ASSEMBLY A3 


C-2220 


C-0001 


C-0065 


CR-0662 


CR-0662 
CR-0662 
CR-0662 


CR-0662 


CR-0662 
CR-0662 
CR-0662 
L-0054 


4-50 


DESCRIPTION 


OSCILLATOR ASSEMBLY A3 


R10 


Transistor, 2N3638A 
Transistor, 2N3644 
Transistor, 2N3638A 
Transistor, 2N3644 
4-channel oscillator only 
Res, comp, 

4.7K, 10%, 1/4W 
4-channel oscillator only 


Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

1K, 10%, 1/4W 
Res, comp, 

330 ohm, 10%, 1/4W 
Res, comp, 


330 ohm, 10%, 1/4W 
4-channel oscillator only 
Res, comp, 

4.7K, 10%, 1/4W 
4-channel oscillator only 


Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

4.7K, 10%, 1/4W 
Res, comp, 

1K, 10%, 1/4W 
Res, comp, 

100 ohm, 10%, 1/4W 
Res, comp, 

330 ohm, 10%, 1/4W 
Res, comp, 


100 ohm, 10%, 1/4W 
Res, 

1.8K, 10%, 1/4W 
Res, 

4.7K, 10%, 1/4W 
4-channel oscillator only 
Res, comp, 

10K, 10%, 1/4W 
4-channel oscillator only 
Res, comp, 

10K, 10%, 1/4W 
Res, 

10K, 10%, 1/4W 
Res, 

10K, 10%, 1/4W 
Res, 

4.7K, 10%, 1/4W 
Res, comp, 

100 ohm, 10%, 1/4W 
4-channel oscillator only 
Crystal, Receive, 

(specify frequency) 
4-channel oscillator only 
Crystal, Receive 

(specify frequency) 


RF PART 
NUMBER 


RF PART REF 


NUMBER DESIG ee 


Crystal, Receive Y-0911 
(specify frequency) 

Crystal, Receive Y-0911 
(specify frequency) 

4-channel oscillator only 

Crystal, Transmit Y-0912 
(specify frequency) 

4-channel oscillator only 

Crystal, Transmit Y-0912 
(specify frequency) 

Crystal, Transmit Y-0912 
(specify frequency) 

Crystal, Transmit Y-0912 
(specify frequency) 

Crystal clamp B483-0306 

Crystal clamp gasket B483-0307 


R-0032 


R-0032 


R-0032 


R-0032 


R-0024 


R-0012 


R-0018 


R-0012 


R-0027 


R-0032 


R-0036 


R-0036 


R-0036 


R-0036 


R-0032 


R-0012 


Y-09l1 


Y-0911 


IM-1000 
MAINTENANCE 


PA GRID BOARD ASSEMBLY 
A4A1 COMPONENT LOCATION 


EIS 
RF INPUT ORF OUTPUT 


COMMON 


NOTES: 


| UNLESS SPECIFIED OTHERWISE, ALL RESISTORS ARE IN OHMS, 1/2 WATT, 10 7-TOL., 
ALL CAPACITORS ARE IN PICOFARAD, 
2 -f, DENOTES CHASSIS GROUND 


3 C3 1S 12 PF FOR 132-148 MHZ AND 8.2PF FORI48-174MHZ 
‘ 


FIGURE 4. 15 - PA ASSEMBLY A4 SCHEMATIC 
DIAGRAM 
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IM-1000 
MAINTENANCE 
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REF RF PART 


DESIG ge ee: NUMBER 


POWER AMPLIFIER ASSEMBLY A4 


Al PA Grid Board Assembly, 483-0175 
see separate parts list 
A2 Capacitor/Coil Assembly, 
132-142 MHz 483-0142 
142-148 MHz 
148-159 MHz 483-0158 
159-174 MHz 483-0174 
(oe! Cap, Disc, Cer, C+4794 
150 pf, 20%, 
1 KVDCW 
C2 Cap, Disc, Cer, C-4815 
0.001 uf, 20%, 
1 KVDCW 
C3 Cap, Disc, Cer, C-4794 
150 pf, 20%, 
1 KVDCW 
C4 Cap, Disc, Cer, C-4794 
150 pf, 20%, 
1 KVDCW 
C5 132-148 MHz 
Cap, Air Var, C-4651 
2-27 pf 
148-174 MHz 
Cap, Air Var, C-4649 
1.4-13 pf 
Ll Coil Assembly 483-0269 
L2 Coil Assembly 483-0269 
L3 Choke, 1 uh L-0054 
L4 Choke, 1 uh L-0054 
Lo Coil Assembly 483-0162 
Rl Res, comp, R-0112 
100 ohm, 10%, 1/2W 
V1 Tube, Vacuum, 8509 V-0112 
XV1 Tube, Socket X-1004 
Plate strap assembly 483-0166 
with heat sink 
Plate strap assembly 483-0166 
with heat sink 
Heat sink, tube B483-0187 
Heat sink, liner B483-0188 


REF 
DESIG 


DESCRIPTION 


PA GRID BOARD ASSEMBLY A4A1 


Cap, Disc, Cer, 
150 pf, 20%, 
1 KVDCW 
Cap, Disc, Cer, 
8.2 pf, 20%, 
1 KVDCW 
132-148 MHz 
Cap, Disc, Cer, 
TZ pi oe 
1 KVDCW 
148-174 MHz 
Cap, Disc, Cer, 
8.2 pf, 20%, 
1 KVDCW 
Not used 
Cap, Air Var, 
1.4-9.2 pf 
Coil Assembly 
132-148 MHz 
148-174 MHz 
Coil Assembly 
132-148 MHz 
148-174 MHz 
Res, comp, 
1K, 10%, 1/2W 
Res, comp, 
3.9K, 10%, 1/2W 


RF PART 
NUMBER 


C-4794 


C-4740 


C-4742 


C-4740 


C-4642 

483-0276 
483-0182 
433-0277 
483-0183 


R-v124 


R-0131 


| IM-1000 
MAINTENANCE 


- e e i « a) 
Oireaee 7 Elo Ee ES)'ES 


TO 
XMFR 


“EIS 


E4 Esse LEGU@mEIZ ofc 


RECTIFIER/FILTER ASSEMBLY 
A5 COMPONENT LOCATION 


PLATE 
-O£7 CURRENT 


ALL 
DIODES 
IN2O7! 


ALL 
DIODES 
IN2O71 


OE8 625V 


OEQ OPERATE 


CHASSIS 
———O £1! GROUND 


ere, -55V 
OE£I8 -55V 


UNLESS OTHERWISE SPECIFIED. 


NOTES 
1 ALL RESISTORS IN OHMS, ALL CAPACITORS IN MICRO FARADS 
ED 


FIGURE 4. 16 - RF~-403-2 RECTIFIER/ FILTER 
ASSEMBLY A5 SCHEMATIC DIAGRAM 
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IM-1000 
MAINTENANCE 


RECTIFIER/FILTER ASSEMBLY A5 


REF RF PART REF RF PART 
DESIG DESC ETON NUMBER DESIG DESCRIPTION NUMBER 


Cap, Alum, Elec, 
20 uf, +50%, -10%, 
450 VDCW 

Cap, Alum, Elec, 

20 uf, +50%, -10%, 
450 VDCW 

Cap, Alum, Elec, 

100 uf, +50%, -10%, 

75 VDCW 


Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 


Res, W.W., 

15 ohm, 10%, 5W 
Res, comp, 

120K, 10%, 2W 
Res, comp, 

10 ohm, 5%, 2W 
Res, W.W., 

4.0K, 10%, 5wW 
Not used 
Not used 
Res, comp, 

120K, 10%, 2W 
Res, comp, 
3.3K, 10%, 2W 


R-3808 


R-0349 


R-1801 


R-3837 
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| IM-1000 
MAINTENANCE 


E34 +-12v (UNFILTERED) 


E4e si2v (FILTERED) 


COMMON 


oO oO oO 
El4 
& TP(+685V OR 310V) 
ets | See E74 .685V OR 310V 


| 10 
} ra | 2w 
(20K {NOTES I 
RE (™ | 
R7 
oe scReEN 
| 5 


—9 
© CHASSIS GROUND 


3K de 
2w 100 
EIO 
& 
[15 J ]-55v Bias 
MICRO-FARADS, 


[USED IN RF-404-3 
pee IN RF-404-3 
1-2 


FIGURE 4.17 - RF-401-2, RF-404-3 
RECTIFIER/FILTER ASSEMBLIES 
A5/A6 SCHEMATIC DIAGRAM 
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IM-1000 
MAINTENANCE 


REF RF PART REF RF PART 
DESIG BL SU AN Sos, NUMBER DESIG DESCRIPTION NUMBER 


RECTIFIER/FILTER ASSEMBLY A5 


Cap, Alum, Elec, 
20 uf, +50%, -10%, 
450 VDCW 
Cap, Alum, Elec, - 
20 uf, +50%, -10%, 
450 VDCW 
Cap, Alum, Elec, - 
100 uf, +50%, -10%, 
75 VDCW 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Diode, 1N2071 CR-0001 
Res, W.W., R-3808 
15 ohm, 10%, 5W 
Res, comp, R-0349 
120K, 10%, 2W 
Res, comp, R-1801 
10 ohm, 5%, 2W 
Res, W.W., R-3837 
4.0K, 10%, 5W 
Not used 
Not used 
Res, comp, - 
120K, 10%, 2W 
Res, comp, - 
3.3K, 10%, 2W 
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A 


= a 
3 
: G \ a secs Xs 2} sev Gao rene) 
& |cR 2) a & fn — 
g y Woi-2 


RECTIFIER/FILTER ASSEMBLY A6, COMPONENT LOCATION 


MOTE ALL RESISTORS IN OMMS,ALL CAPACITOR IN MICRO-FARADS, 
ZASTERISKS(#| INDICATE COMPONENTS NOT USED IN RF-404-3 
STHE DOTTED LINE INOICATES A JUMPER USED ONLY IN RF-404.3 
4.R7 1S 4.5K IN RF404-3 AND 4.0K IN RF-401-2 


FIGURE 4, 17 - RF-401-2, RF-404-3 
RECTIFIER/FILTER ASSEMBLIES 
A5/A6 SCHEMATIC DIAGRAM 


RECTIFIER/FILTER ASSEMBLY 
A5 COMPONENT LOCATION 
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REF 


DESIG 


4-56 


DESCRIPTION 


RECTIFIER/FILTER ASSEMBLY A5 


Cap, Alum, Elect, 
100 uf, +50%, -10%, 
75 VDCW 

RF-401-2 only 

Diode, 1N2071 

RF-401-2 only 

Diode, 1N2071 

RF-401-2 only 

Diode, 1N2071 

RF-401-2 only 

Diode, 1N2071 

Diode, 1N2071 

Diode, 1N2071 

Diode, 1N2071 

Diode, 1N2071 

Diode, 1N2071 

RF-401-2 only 

Res, W.W., 

15 ohm, 10%, 5W 
Res, W.W., 

15 ohm, 10%, 5W 
RF-401-2 only 
Res, comp, 

120K, 10%, 2W 
Res, comp, 

120K, 10%, 2W 
Res, comp, 

3.3K, 10%, 2W 
Res, comp, 

10 ohm, 5%, 2W 
RF-401-2 
Res, W.W., 

4.0K, 10%, 5W 
RF-404-3 
Res, W.W., 

4.5K, 10%, 5W 


RF PART 
NUMBER 


C-4668 


CR-0001 
CR-0001 
CR-0001 
CR-0001 
CR-0001 
CR-0001 
CR-0001 
CR-0001 
CR-0001 
R-3808 


R-3808 


R-0349 


R-0349 


R-0330 


R-1801 


R-3837 


R-3838 


REF 
DESIG 


DESCRIPTION 


RECTIFIER FILTER ASSEMBLY A6 


Cap, Alum., Elect., 
3500 uf, +50%, -10%, 
20 VDCW 

Cap, Alum., Elect., 
1000 uf, +50%, -10%, 
20 VDCW 

RF-401-2 only 

Cap, Alum., Elect., 

70 uf, +50%, -10%, 
450 VDCW 

Cap, Alum., Elect., 

70 uf, +50%, -10%, 
450 VDCW 

Diode, 1N4998 

Diode, 1N4998 

Diode, 1N4998 

Diode, 1N4998 

Choke, Filter, 30 mh 


RF PART 
NUMBER 


C-4663 


CR-0666 
CR-0666 
CR-0666 
CR-0666 
L-0571 


IM-1000 
MAINTENANCE 


RECEIVE 
INJECTION 
OUTPUT 


TO J5-20 


HZ | 132-140] 140-148 | 148 -162 | 162-174 
5 | 18 18 ; Bo es 
6 LO LO 82 82 
To aie= = 18 (es ae 
8 oye (mE) 82 82 
9 ee & ey 5 18 ist 
10 oo Ze) 6 ae wal ee 
Wedsera en ee as kell ee 
16 15 5 1.2 Br 
17 { PEO) (ommen mele 


FIGURE 4. 18 - MULTIPLIER ASSEMBLY A7 
SCHEMATIC DIAGRAM 


4-57 


IM-1000 
MAINTENANCE 


REF RF PART REF RF PART 
DESCRIPTION 
pe 2 mae, iat? ae ae 


RECTIFIER/FILTER ASSEMBLY A5 RECTIFIER FILTER ASSEMBLY A6 


Cap, Alum, Elect, C-4668 Cap, Alum., Elect., C-4663 
100 uf, +50%, -10%, 3500 uf, +50%, -10%, 
75 VDCW 20 VDCW 
RF-401-2 only Cap, Alum., Elect., 
Diode, 1N2071 CR-0001 1000 uf, +50%, -10%, 
RF-401-2 only 20 VDCW 
Diode, 1N2071 CR-0001 RF-401-2 only 
RF-401-2 only Cap, Alum., Elect., 
Diode, 1N2071 CR-0001 70 uf, +50%, -10%, 
RF-401-2 only 450 VDCW 
Diode, 1N2071 CR-0001 Cap, Alum., Elect., 
Diode, 1N2071 CR-0001 70 uf, +50%, -10%, 
Diode, 1N2071 CR-0001 450 VDCW 
Diode, 1N2071 CR-0001 Diode, 1N4998 CR-0666 
Diode, 1N2071 CR-0001 Diode, 1N4998 CR-0666 
Diode, 1N2071 CR-0001 Diode, 1N4998 CR-0666 
RF-401-2 only Diode, 1N4998 CR-0666 
Res, W.W., R-3808 Choke, Filter, 30 mh L-0571 
15 ohm, 10%, 5W 
Res, W.W., R-3808 
15 ohm, 10%, 5W 
RF-401-2 only 
Res, comp, R-0349 
120K, 10%, 2W 
Res, comp, R-0349 
120K, 10%, 2W 
Res, comp, R-0330 
3.3K, 10%, 2W 
Res, comp, R-1801 
10 ohm, 5%, 2W 
RF-401-2 
Res, W.W., R-3837 
4.0K, 10%, 5W 
RF-404-3 
Res, W.W., R-3838 


4.5K, 10%, 5W 


4-56 


MULTIPLIER ASSEMBLY A7, VOLTAGE/RESISTANCE CHART 


NOTES: 


ris Resistance Negative 
Ground Positive 
Ground 


(1) Rx 1 range 
(2) Rx 100 range 
(3) R x 10,000 range 


we 


Measurements made with Simpson Model 260 VOM under no signal condition. - 


3. Measurements shown are actual readings and may vary by 15%. 


* 


Resistance measurements made with board disconnected. 


MULTIPLIER ASSEMBLY A7, 
COMPONENT LOCATION 


IM-1000 
MAINTENANCE 


PI 3 iT cia cis cis 
= ren. i NOTE 7 e 
tf RECEIVE 
Cll INJECTION 
‘01 cis. 10 cI: ur OUTPUT 
a7) NoTes| 
iced Te 
ON 
INPUT 2 ao 
is Ss ae MULTIPLIER 
p2 a nores NOTES notes GBil 
ee Re 
15658 2.2K PS 
. TO J5-20 
ke LG) Ra ce lca $n 
P3 be a 6 a ‘680 i \ WS 
COMMON 
PS 
i 24 lL. ip 
a a yoo ‘in IF 
NovES 8 CHANGES REQUIRED FOR BAND COVERAGE 


| ALL RESISTORS IN OHMS, 10%,1/4WATT,UNLESS OTHERWISE SPECIFIED, 
2 ALL CAPACITORS IN PICO FARADS UNLESS OTHERWISE SPECIFIED. it) 
3 ALL INDUCTORS IN UH UNLESS OTHERWISE SPECIFIED. ej 
4} DENOTES CHASSIS GROUND. 

5 w DENOTES COMMON LINE. 

6 ALL DC VOLTAGES REFERRED TO "COMMON LINE. 

7 ALL AC VOLTAGES REFERRED TO CHASSIS GROUND 


132-140 | 140-148 | 148 -162 | 162-174 
18 18 


FIGURE 4, 18 - MULTIPLIER ASSEMBLY A7 
SCHEMATIC DIAGRAM 
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IM-1000 


MAINTENANCE 
RF PART REF RF PART REF RF PART 
SCRIPTION NUMBER DESIG DESCRIPTION NUMBER DESIG DESCRIPTION NUMBER 


MULTIPLIER ASSEMBLY A7 


er, (OPA) Cap, Cer, 

pf, 20%, 150 pf, 20%, 

VDCW 1 KVDCW 

‘er, C28 Cap, Cer, 

pf, 20%, 0.01 uf, +60%, -40%, 

VDCW 150 VDCW 

0 MHz Ll Choke, 6.8 uh L-0081 
er, L2 Choke, 1.5 uh L-0076 
), 27 pf, 5%, L3 Choke, 10 uh L-0057 
VDCW L4 Inductor Assembly, Var 483-0228 
8 MHz L5 Inductor Assembly, Var 483-0228 
er, L6 Inductor Assembly, Var 483-0228 
), 22 pf, 5%, L7 Choke, 4.7 uh L-0056 
VDCW L8 Not used 

2 MHz L9 Choke, 1.0 uh L-0054 
er, L10 Inductor Assembly, Var 483-0229 
), 18 pf, 5%, Lit Inductor ASsembly, Var 483-0229 
Vv DCW Ql Transistor, S15657 Q-0354 
4 MHz Q2 Transistor, $15658 Q-0355 
er, Rl Res, comp, R-0024 
yy Sapien 5b, 1K, 10%, 1/4W 

yYDCW R2 Res, comp, R-0012 
8 MHz 100 ohm, 10%, 1/4W 

er, R3 Not used 

pf, 5%, R4 Res, comp, 

VDCW 680 ohm, 10%, 1/4W 

4 MHz R5 Res, comp, 

er, 100 ohm, 10%, 1/4W 

pf, 5%, R6 Res, comp, 

VDCW 2.2K, 10%, 1/4W 

0 MHz 

er, 

), 22 pf, 5%, 

J DCW 

8 MHz 

er; 

), 20 pf, 5%, 

JDCW 

2 MHz 

er, 

), 15 pf, 5%, 

7DCW 

4 MHz 

er, 

2 pid; 

7DCW 

er, 

pf, 5%, 

7DCW 

dd 

isc, 

yl uf, GMV, 

VDCW 

d 

isc, 

1 uf, GMV, 

VDCW 

d 

isc, 

1 uf, GMV, 

VDCW 

d 

isc, 

1 uf, GMV, 

VDCW 
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MAINTENANCE 


DC/AC INVERTER BOARD ASSEMBLY 
A8A1 COMPONENT LOCATION 


RED {TOAQE8) 
SEC! 
YELLOW (TO A9E7) 


GREEN (TO ASE3) 
E SEC2 

GREEN (TO A9E4) 

BROWN (TOASEI) 
: SEC 3 

BROWN (TO ASE!) 
ae BLUE (TO ASEIS) 

BLUE/WHITE (TO A9E42) 

BLUE 


(TO A9E25) 


NTE: WIRING SHOWN FOR TI IS FOR NORMaL (13.6VDC NOMINAL) 
VOLTAGE, FOR OPERATION ABOVE 15.0 VDC 
CONNECT BLACK WIRES OF TI TO E4& 
E6 OF THB CONVERTER BOARD ASSY, AND THE 
WHITE WIRES OF Ti TO EIS &E18, 


FIGURE 4. 19 - 138.6 VOLT DC/AC INVERTER 
ASSEMBLY A8 SCHEMATIC DIAGRAM 
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MULTIPLIER ASSEMBLY A7 


cl 


c2 


c3 


c4 


cs 


cé 


c7 


ce 


cg 


clo 


cu 


c12 


Cap, Disc, 
0.001 uf, GMV, 
500 VDCW 
Cap, Cer, 
56 pf, 20%, 
1 KVDCW 
Cap, Disc, 
0.001 uf, GMV, 
500 VDCW 
Cap, Disc, 
0.001 uf, GMV, 
500 VDCW 
132-148 MHz 
Cap, Cer, 
NPO, 18 pf, 5%, 
1 KVDCW 
148-174 MHz 
Cap, Cer, 
NPO, 12 pf, 5%, 
1KVDCW 
132-148 MHz 
Cap, Cer, 
1.0 pf, 5%, 
500 VDCW 
148-174 MHz 
Cap, Cer, 
0.82 pf, 5%, 
500 VDCW ~ 
132-148 MHz 
Cap, Cer, 
NPO, 18 pf, 5%, 
1 KVDCW 
148-174 MHz 
Cap, Cer, 
NPO, 12 pf, 5%, 
1KVDCW 
132-148 MHz 
Cap, Cer, 
1.0 pf, 5%, 
500 VDCW 
148-174 MHz 
Cap, Cer, 
0.82 pf, 5%, 
500 VDCW 
132-148 MHz 
Cap, Cer, 
NPO, 27 pf, 5%, 
1 KVDCW 
148-174 MHz 
Cap, Cer, 
NPO, 18 pf, 5%, 
1 KVDCW 
132-148 MHz 
Cap, Cer, 
NPO, 33 pf, 5%, 
1 KVDCW 
148-174 MHz 
Cap, Cer, 
NPO, 27 pf, 5%, 
1 KVDCW 
Cap, Disc, 
0.001 uf, GMV, 
500 VDCW 
Cap, Disc, 
0.001 uf, GMV, 
500 VDCW 


c-0001 c13 
C-4786 cl4 
C-0001 cls 
C-0001 
C-4744 
C-4742 
C-4608 
clé 
C-4606 
C-4744 
cl7 
C-4742 
C-4608 
C-4606 
C-4748 
cis 
C-4744 cig 
c20 
C-4750 C21 
C22 
C-4748 C23 
C24 
C-0001 
C25 
C26 
C-0001 


IM-1000 


Cap, Cer, 
150 pf, 20%, 
1 KVDCW 
Cap, Cer, 
150 pf, 20%, 
1 KVDCW 
132-140 MHz 
Cap, Cer, 
NPO, 27 pf, 
1 KVDCW 
140-148 MHz 
Cap, Cer, 
NPO, 22 pf, 
1 KVDCW 
148-162 MHz 
Cap, Cer, 
NPO, 18 pf, 
1 KVDCW 
162-174 MHz 
Cap, Cer, 
NPO, 15 pf, 
1 KVDCW 
132-148 MHz 
Cap, Cer, 
1.5 pf, 5%, 
500 VDCW 
148-174 MHz 
Cap, Cer, 
1.2 pf, 5%, 
500 VDCW 
132-140 MHz 
Cap, Cer, 


148-162 MHz 


Cap, Cer, 
NPO, 15 pf, 
1 KVDCW 
162-174 MHz 
Cap, Cer, 
NPO, 12 pf, 
1 KVDCW 
Cap, Cer, 
4.7 pf, 5%, 
1 KVDCW 
Not used 
Cap, Disc, 
0.001 uf, GMV, 
500 VDCW 
Not used 
Cap, Disc, 
0.001 uf, GMV, 
500 VDCW 
Not used 
Cap, Disc, 
0.001 uf, GMV, 
500, VDCW 
Not used 
Cap, Disc, 
0,001 uf, GMV, 
500, VDCW 
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MAINTENANCE 


RF PART 
RF PART REF RF PART REF DESCRIPTION 
SHEE Eee | NUMBER DESIG Fa pe EE 2) DESIG NUMBER 


C-0001 


MULTIPLIER ASSEMBLY A7 


C27 


C28 


Cap, Cer, 

150 pf, 20%, 

1 KVDCW 
Cap, Cer, 

0.01 uf, +60%, 40%, 

150 VDCW 
Choke, 6.8 uh 
Choke, 1.5 uh 
Choke, 10 uh 
Inductor Assembly, Var 
Inductor Assembly, Var 
Inductor Assembly, Var 
Choke, 4.7 uh 
Not used 
Choke, 1,0 uh 
Inductor Assembly, 
Inductor ASsembly, 
Transistor, S15657 
Transistor, S15658 
Res, comp, 

1K, 10%, 1/4W 
Res, comp, 

100 ohm, 10%, 1/4W 
Not used 
Res, comp, 

680 ohm, 10%, 1/4W 
Res, comp, 

100 ohm, 10%, 1/4W 


Res, comp, 
2.2K, 10%, 1/4W 


L-0081 
L-0076 
L-0057 
483-0228 
483-0228 
483-0228 
L-0056 


L-0054 
483-0229 
483-0229 
Q-0354 
Q-0355 
R-0024 


R-0012 


REF 
DESIG 


DESCRIPTION 


RF PART 
NUMBER 


IM-1000 
MAINTENANCE 


DC/AC INVERTER BOARD ASSEMBLY 
A8A1 COMPONENT LOCATION 


RED (TOA9E8) 
SEC! 

YELLOW (TO A9E7) 

GREEN (TO A9E3) 
SEC2 

GREEN (TO ASE4) 

BROWN (TOASE!) 

E SEC 3 

BROWN (TO AQEIN) 

BLUE (TO ASEI9) 
SEC 4 


BLUE/WHITE (TO A9E42) 
BLUE (TO A9E25) 


NOTE: 


WIRING SHOWN FOR TI IS FOR NORMaL (I3.6VDC NOMINAL) 
VOLTAGE. FOR OPERATION ABOVE 15.0 VDC 
CONNECT BLACK WIRES OF TI TO E4& 
E6 OF THE CONVERTER BOARD ASSY, AND THE 
WHITE WIRES OF Ti TO EIS &EI8, 


FIGURE 4. 19 - 13.6 VOLT DC/AC INVERTER 
ASSEMBLY A8 SCHEMATIC DIAGRAM 


4-59 


IM-1000 
MAINTENANCE 


REF RF PART REF RF PART 
DESIG eaters ia NUMBER DESIG Mew trigaietsol NUMBER 


13.6 VOLT DC/AC INVERTER A8 DC/AC INVERTER BOARD ASSEMBLY A8A1 
CR1 


CR-0079 


Al DC/AC Inverter Board 484-0405 Diode, 3AF1 
Assembly, CR2 Diode, 3AF1 CR-0079 
see separate parts list Rl Res, comp, R-0324 
Ql Transistor, DTG-603 Q-0350 1K, 10%, 2W 
Q2 Transistor, DTG-603 Q-0350 TL Transformer, feedback T-0043 
Rl Res, comp, R-3994 
12 Ohm, 5%, 5W. 
R2 Res, comp, R-3995 


3 ohm, 5%, 5W 
aint Transformer, power T-0192 
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FIGURE 4. 20 - 27.5 VOLT DC/AC INVERTER 
' ASSEMBLY A8 SCHEMATIC DIAGRAM 
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IM-1000 
MAINTENANCE 
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IM-1000 
MAINTENANCE 


REF RF PART REF RF PART 
D DESCRIPTION 
soon sone fare ea Seal 
DC/AC INVERTER BOARD ASSEMBLY A8A1 


Al DC/AC Inverter Board 483-0405 CR1 Diode, 3AF1 CR-0079 


27.5 VOLT DC/AC INVERTER A8 


Assembly, CR2 Diode, 3AF1 CR-0079 
see separate parts list Rl Res, comp, R-0324 
Ql Transistor, DTG-2400 Q-0367 1K, 10%, 2W 
Q2 Transistor, DTG-2400 -Q-0367 Ab Transformer, feedback T-0233 
Rl Res, comp, R-3990 
100 ohm, 5%, 5W 
R2 Res, comp, R-3988 
6 ohm, 5%, 5W 
et Transformer, power T-0236 
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IM-1000 
MAINTENANCE 
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(B) HANDSET/HANGER 


FIGURE 4.21 - HANDSET/HANGER AND 
MICROPHONE SCHEMATIC DIAGRAM 
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IM-1000 
MAINTENANCE 
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REF 
DESIG 


HANDSET/HANGER ASSEMBLY 


RF PART REF RF PART 
DESCHIRTION NUMBER DESIG DESCRIBTION NUMBER 


483-0591 


Handset Assembl 


Cap, Cer, C-0001 


0.001 uf, GMV, 

500 VDCW 
Switch S-0276 
Handle MP-3974 
Transmitter Cap MP-3975 
Receiver Cap MP-3976 
Transmitter Button MP-3952 
Receiver Button MP-3955 
Transmitter Cup Assembly MP-3977 
Insert, Fiberboard MP-3978 
Strain Relief MP-3990 


Cord, Coiled, 4-conductor W-1799 


Hanger/Cable Assembly 


P-0530/36 
R-0022 


Plug, Male, 6 pin 
Res, comp, 

680 ohm, 10%, 1/4W 
Switch assembly 
Terminal Board 
Cradle 
Cable, 5-conductor 


S-0277 
TB-0186 
484-0589 
W-0958 
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